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ADVERTISEMENT. 


The scientific publications of tho National Museum consist of two 
series — Proceedings and Bulletins. 

Tho Proceedings, the first volume of which was issued in 1878, are 
intended primarily as a medium for the publication of original papers 
based on the collections of tho National Museum, setting forth newly 
acquired facts in biology, anthropology, and geology derived there- 
from, or containing descriptions of new forms and revisions of limited 
groups. A volume is issued annually or oftener for distribution to 
libraries and scientific establishments, and, in view of tho importance 
of tho more prompt dissemination of new facts, a limited edition of 
each paper is printed in pamphlet form in advanco. The dates at 
which these separate papers are published are recorded in the table 
of contents of the volume. 

The present volume is tho fiftieth of this series. 

The Bulletin, publication of which was begun in 1875, is a series 
of more elaborate papers, issued separately, and, like tho Proceedings, 
based chiefly on the collections of the National Museum. 

A quarto form of tho Bulletin, known as the “ Special Bulletin,” has 
been adopted in a few instances in which a larger page was deemed 
indispensable. 

Sinoe 1902 the volumes of tho series known os “Contributions from 
the National Herbarium,” and containing papers relating to tho 
botanical collections of the Museum, have been published os Bulletins. 

Richard Rathbun, 

Assistant Secretary, Smithsonian Institution, in 

charge of the United States National Museum. 

July 5, 1916. 
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NEMATODE PARASITES OF MAMMALS OF THE ORDERS 
RODEN T1 A, LAOOMORPTIA, AND HYRACOIDEA. 


By Maurice C. IIall, 

Annuitant Zooloi/ist, United State* lturcau of Animal Industry. 


PREFACE. 

While engaged in the preparation of this paper the writer has had 
the great advantage of association with and criticism and assistance 
from a number of eminent and competent workers. I take especial 
pleasure in acknowledging the advice and the conservative and con- 
structive criticism of Dr. Ch. Warded Stiles. Among others should 
be mentioned Dr. B. H. Ransom, the Chief of the Zoological Division 
of the United States Bureau of Animal Industry, to whose policies 
I am indebted for the opportunity to carry on this investigation in 
connection with other work and whose previous study of the 
nematodes of ruminants has served as a model. I nm further in- 
debted to Dr. Albert Hassall, assistant zoologist of the United 
States Bureau of Animal Industry, for frequently assisting me in 
the tracing of obscure references and for the many nematodes of 
rodents and rabbits which were available to me as a result of his 
years of collecting. I am indebted to Miss Carrie Myers, of the 
Zoological Division of the United States Bureau of Animal Industry, 
for the preparation of the bibliography and host list and for assist- 
ance in the verification of numerous titles. For the selection of the 
proper host names and the designation of synonyms among host 
names I am indebted to the courtesy of Mr. Gerrit S. Miller and Mr. ' 
Ned Hollister, of the United Stutes National Museum; while practi- 
cally all of the illustrations, originals or copies, were drawn by Mr. 
W. S. D. Haines, artist of the United States Bureau of Animal In- 
dustry. 

Outside of Washington, I am especially indebted to Mr. E. R. 
Warren, curator of the museum at Colorado College, and to Mr. 
Herman Douthitt, of the University of Illinois, for numerous speci- 
mens of rodent nematodes. Many of the nematodes furnished me by 
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Messrs. Warren and Douthitt are still in my possession undescribed, 
as the restudy of old forms left too little time for the description of 
all the new ones. 

INTRODUCTION. 

There are several reasons which led to the writing of this paper. 
In the first place, it has always appealed to the writer as a consider- 
able service to scientists, even though to a less degree a contribution 
to science, to gather together under one cover the scattering notes 
and papers of other writers, often concealed under nonsignificant 
or even misleading titles. Few reprints or separates ever come to 
hand which are more acceptable than these. They are easily kept in 
mind and are an incentive to study material which would otherwise 
be laid aside ow ing to the difficulties involved in getting together the 
literature necessary for an adequate study of that material. Too 
little of this sort of work is done, possibly for the reason that sys- 
tematic work of this character is thankless work. The frequent 
criticism 44 mere compilation 5 ’ carries a slur which is rather poor 
return for the months of studying over poor descriptions and the 
tracing of obscure references. 

In the second place, it has seemed desirable to cover in some sys- 
tematic way the genera, species, and groups of nematodes involved in 
this study in such a way that the work of other writers might be 
rendered available to the average worker. This work of systematiz- 
ing and correlating is neglected by some of our best workers. In fact, 
only a rather small minority apparently deem it necessary or desir- 
able to indicate in the publication of a new species or genus the re- 
lationships to other species or genera or the family to which it be- 
longs. More than that, many excellent writers publish new genera 
with merely the name of the type-species to fix the genus, and do 
this when no respectable diagnosis of the type-species is in existence 
and no specimens of the type-species are available to the majority of 
the world’s scientific workers. 

A third reason for writing this paper was to add descriptions of 
new genera and species to the forms previously published from ro- 
dents. This is frankly a subordinate reason. It seems much more im- 
portant that the preliminary work of compiling and systematizing be 
done for the benefit of workers in general than that new species bo 
added by the writer. In fact, much new material has been left un- 
studied in order to benefit by the use of this paper after its appear- 
ance in print rather than delay publication in order to study that 
material. 

The reason for treating a group of parasites with reference to a 
host group rather than with reference to some grouping of the para* 
sites themselves is that it is often simpler to work from the standpoint 
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of the host than that of the parasite. It commonly happens that the 
host is a known animal and that it i & easy to look up the parasites of 
the host group if they have been brought together in some paper 
such as this. On the other hand, the parasite is the unknown thing, 
and without literature based on the host group it must be studied 
apart from its literature before any writings can be consulted. 

The reason for working on rodents and allied forms as a host group 
instead of on some other group is partly casual. The writer had the 
good fortune to have considerable material turned over to him by 
Mr. E. It. Warren, of Colorado Springs, Colorado, including some 
nematode material from rodents, and its possession was a deciding 
factor. The collection of the Bureau of Animal Industry is also 
rich in nematodes from rodents as a result of the work of Dr. Albert 
Ilassall, an indefatigable collector, and of the policies of the present 
and former chiefs of the zoological division, Doctor Hansom and 
Doctor Stiles. Incidentally the increasing recognition of the im- 
portance of rodents, as reservoirs of disease and as destroyers of 
property of various sorts, lends additional value to a study of their 
parasites. 

The inclusion of the Hyracoidea is quite casual. It is a small, 
rather isolated group that might be ignored in general works on the 
larger groups unless included, as here, without any particular reason. 

Much of the material collected in this paper is in unsatisfactory 
shape. The older diagnoses are frequently worthless, and most 
modern authors have found it easier to describe a new Strongylus or 
Ascaris than to examine the literature for genera, old or new, that 
would fit the case and give readers some inkling as to what place the 
new parasite occupied. Recently the writer counted the species listed 
in the index catalogue of the Zoological Division of the United 
States Bureau of Animal Industry under the genus Ascaris. In 
round numbers there were a thousand species, many, of course, 
synonyms or errors. Under such conditions it is obvious that a new 
Ascaris will probably prove to be an ascarid in the most extended 
meaning of that general term, but it is unlikely that it will be con- 
generic with Ascaris lumbncoidcs . The same general rule holds for 
suoh a genus as Strongylus . In dealing with descriptions of this 
sort the writer has often been able to determine that whatever it was 
that an author had before him when he described his new A scans or 
Strongylus it was certainly not Ascaris or Strongylus. Unfortu- 
nately, such descriptions are almost always inadequate to show any- 
thing more than this. They have been worked into this paper as 
well as possible. The writer has taken the position that it is not in- 
cumbent on him or other workers to send to Europe or around the 
world for specimens of species where he is unable to obtain the essen- 
tial or significant facts from the author’s description. Such a pro- 
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cedure is proper, but it is a gratuitous task, not always feasible and 
not always to be encouraged. It is understood, of course, that 
generic concepts change, but this is all the more reason why modem 
workers should abandon the use of the old extended generic concept. 

GENERAL REMARKS. 

The nematodes known from rodents include representatives of all 
the large groups of parasitic nematodes and make up a considerable 
total of species. A number of species parasitic in such animals as 
the rat have a cosmopolitan distribution and have been recorded 
from practically everywhere that they have been looked for. Others 
are known only from obscure rodents in the heart of Africa or 
America. Many of them are of no known importance, while others, 
such as Trichindla spiralis , have long been known as medically im- 
portant parasites of man, and others, such as Gongyloncma neo- 
plasticum, are of considerable medical and scientific interest. 

The large groups of parasitic nematodes represented by rodent 
species were formerly regarded as families, Imt the recent tendency 
has been to bring together the genera which are closely related to 
form new families, and I have treated the old family groups as of 
superfamily rank. 

I have not undertaken to give here any notes on the technique for 
the collection or study of nematodes. That topic has been well 
covered by other writers, one of the most recent studies being that of 
Ransom (1911a). 

TAXONOMY AND MORPHOLOGY. 

Phylum NEMATHELMINTHES. 

Phylum, diagnosis . — Elongated, cylindrical, unsegmented worms. 
This phylum is a little difficult to characterize. It is commonly held 
to include three classes — the Nematoda, the AcanthocephalA, and the 
‘Chaetognatha — but this grouping is based on convenience rather than 
on demonstrable affinities. The Nematoda may be looked on as the 
typical representatives of the phylum, as they constitute by far the 
most important and largest group. 

Class NEMATODA. 

Class diagnosis . — Nemathelminthes (p. 4) : Body limited by a 
chitinous cuticle which may be cither plain, striate, or ornamented 
with markings which may be simple or elaborate. A simple com- 
plete digestive system is present in typical forms, consisting of a 
terminal mouth at the anterior end of the body, followed by an 
esophagus, and this in turn by an intestine which terminates in an 
anus in the posterior portion of the body. The nervous system con- 
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sist s of a nerve ring surrounding the esophagus and of the nerve 
cords directly or indirectly connecting with this ring. The sexes are 
usually separate, though there are a number of genera, especially in 
free-living forms, which are hermaphroditic, or what Cobb terms 
syngonic, a condition which perhaps grades into parthenogenesis in 
some forms. In syngonism the same gonad produces sperm cells 
and, later, eggs. The genital glands of both sexes are tubular struc- 
tures lying in the body cavity. The males are usually smaller than the 
females and are usually equipped with chitinous copulatory organs 
known as spicules. Frequently the males have a membranous struc- 
ture at the posterior extremity of the body known as a bursa. This 
structure reaches its highest development in the strongyliform nem- 
atodes. The vulva may be located anywhere on the ventral sur- 
face from near the mouth to near the anus. The ovary and uterus 
form a continuous structure. The ovary has the double function of 
an ovary (s. str.) and a vitellarium. There is no vitellarium distinct 
from the ovary. Usually there are two ovaries and uteri, but there 
may be more than two or only one. The worms may be oviparous 
(in which case the egg may or may not contain a developed embryo 
when oviposited ) , ovo viviparous, or viviparous. The word u ovovivip- 
arous” is commonly used in two senses, the correct use referring 
to an egg in which the embryo develops and from wdiich it later 
escapes while still in the uterus. The condition in which an egg con- 
taining a developed embryo is oviposited is here referred to as ovip- 
arous, with a specification as to the presence or absence of a de- 
veloped embryo. The eggs are simple, not compound, and are usually 
ovoid or elliptical in outline. 

ANALYTICAL KEY TO SUFEBFAM1LIES OF NEMATODA. 1 

1. No parasitic males. The parasitic females very small, not over 0 mm. long, 

and with not over 30 eggs In uterus; eggs ellipsoidal and with very thin 
shells - Angiostomoideu, p. 6. 

Parasitic males and females, the latter commonly with more than 30 eggs in 
uterus r 2. 

2. Forms with the esophagus consisting of a chitinous tube which is embedded 

along the greater part of its length in a single row of cells. Male with 
a single spicule or without spicules. Female with a single uterus and 
ovary. Eggs, in oviparous forms, lemon-shaped, with rather thick shells, 
with an opening at each end closed by an opercular plug. 

Trichinelloldea, p. 9. 

Forms with esophagus composed of several cells arranged about a lumen. 
Male with 1 or 2 spicules. Female with 1 or more ovaries. Eggs with- 
out opercular plug, or rarely with an inconspicuous operculum 8. 

8* Males provided with a well-developed membranous bursa supported by a 
system of rays typically consisting of 6 paired rays and 1 median dorsal 

1 la this paper the term anterior means toward the head, and posterior means toward 
the tail. 
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unpaired ray ; and with a buccal capsule present or absent in both sexes, 
or if the male is not provided with a well -developed bursa, the buccal 
capsule is usually present In both sexes; eggs usually (except one group) 
with thin shells Strongyloidea, p. 100. 

A buccal capsule never present (except in some fish parasites of the super- 
family Filarioidea) and bursa never developed to the extent or In the 

form of the typical bursa of strongyles 4. 

4. Usually comparatively thick in relation to length. Mouth usually with three 
lips, but may be without lips. Oviparous Ascnroidea, p. 89. 

Usually very long, slender forms. Mouth with 2 lips or surrounded with 
papillae. Oviparous, ovovivlparous, or viviparous Filarioidea, p. 178. 

ANGIOSTOMOIDEA Hall, 1916, new superfamily. 

Superfamily diagnosis. — Nematoda (p. 4) : Two ‘ lieterogenetic 
generations, one of free-living rhiibditiforui males and females and 
one of parasitic hermaphroditic, syngonic, or parthenogenetic filari- 
form females. 

Type-family. — Angiostomidae Braun, 1895. 

Family ANGIOSTOMIDAE Braun, 1895. 

Synonym . — Rhabdiasidae Railliet, 1915. 

Family diagnosis. — Angiostomoidea (p. C) : With the characteris- 
tics of the superfamily. 

Type-genus. — Angiostoma Dujardin, 1845. 

Since this paper was written, Railliet (1915) has published a paper 
in which he places Strongyloides in the family Rhabdiasidae. This 
family is proposed by him casually and without comment, diagnosis, 
or indication that it is new, and the present writer is unable to state 
the grounds for this action. Previously Railliet (1893) had listed 
Strongyloides in the family Angiostomidae as given here. 

Genus STRONGYLOIDES Grassi, 18796. 

Synonyms. — Strongiloides Grassi, 1879a/ Pseudo-rhabditis Per- 
roncito, 1881. 

Generic diagnosis. — Angiostomidae (p. 6) : Parasitic form with 
mouth opening directly into the relatively very long subcylindrical 
esophagus. Mouth surrounded by small papillae, apparently six in 
number, according to Ransom (1911a) and surrounded by four lips, 
according to Gedoelst (1911). Cuticle finely striated transversely, 
sometimes presenting also the appearance of longitudinal striation. 
Vulva posterior of the middle of the body. Uterus double. Two 
ovaries. Eggs ellipsoidal, with thin shells. Free-living form with 
mouth opening into a vestibule or pharynx, followed by an esopha- 
gus of which the anterior portion is fusiform and the posterior por- 
tion is globular. The posterior bulb of the esophagus in the free- 
living form is furnished with a toothed masticatory apparatus. 
Free-living male with two short equal spicules. 
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Type-species . — Strongyloides intestinalis (Bavay, u£^5$Bl 
1877) Grassi, 1879 -=Strongyloides stercoralis (Ba- 

vay, 1876). 1818 

STRONGYLOIDES PAPILLOSUS (W«dl, 1B56) Ransom, 19110. 

Synonyms. — Trichosomum papillosum, Wedl, 

1856 ; Iihaltdonema longus Grassi and Segre, 1887 ; Jj g g| jgii| 
Strongyloides longus (Grassi and Segre, 1887) jjplffiffi i 
Rovelli, 1888a. iffijjf&T'**'' 

Specify diagnosis. — Strongyloides (p. 6) : Para- 
situ: generation. — Length 3.5 to C mm., thickness 50 | \ M . J 

to 60 (i. Body (fig. 1) filiform, of nearly equal thick- f§ |fi§I| 
ness throughout most of its length, gradually atten- 8 
uated anteriorly to a diameter of about 15 (A at the I Hii 
head. Posterior end of body (fig. 2) diminished in > 
size backward beginning some distance in front of ; 
the anus near the loop of the posterior ovary, then * tfejS 

suddenly reduced just behind the anus, and termi- «||M| 

nating in a short slightly tapering tail with rounded ffijjMjl 
tip. Esophagus increases gradually in size poste- |Ifl||| -ini. 
liorly, and is 650 to 800 p. long. Diameter of body at 
. base of esophagus 40 to 50 /*. 

1 Anus 55 to 70 |A from tip of the jf||||S||| 

I tail. Diameter of body at anus BgBNap 

J about 20 (A. Vulva (fig. 8) atrans- i|i|||ff 

J verse slit with rather salient lips JtBMw 

/ situated 1.6 to 2 mm. from the 

posterior end of the body. Eggs fP p§M 
/f ellipsoidal with very thin shells, 

ff 40 by 20 (A to 60 by 25 p in diame- PiPIff 

| ter. Not more than a dozen or 15 wbjr' ~ {UU 

<r* fully formed eggs present in the l&f 

two uteri at any one time. Eggs ||f 
\ when passed in the feces of the t|| 

host usually contain vermiform V 
embryos which hatch in a few 

» # , papillosub. posts- 

^ hours under suitable conditions rior end ot body of 

Rio. l.-BraoNmooiDK* » temneratiire TAKAgmc adult. «n., 

»A»Btowj«. pababtio temperature. anus;**. 

ADutt. *vulva. x is. Free-living generation. — Male on., ovant. xsoo. 

Arm Hansom, 1911. unde8Cribed- (fig. 4) 1 to ™ Hansom, HU. 

1.2 mm. long by 40 |a in thickness. Esophagus one-tenth to one- 
seventh of the total length of the body. Vulva with salient lips, near 
the middle of (he body. Tail slender, acutely pointed. Anus about 
one- tenth of the length of the body from the posterior end. Eggs 
with thin shell, 65 by 80 ia in diameter. 


Fio. 1 .— Strongyloides 
papillosus. Parasitic 
adult. ♦Vulva, x 18. 
Ami Ransom, mi. 


Fio. 2. — Strongyloides 
papxllosub. Poste- 
rior END or BODY Of 
parasitic adult, an., 
Anus; Inf., i n test ine ; 
op., ovary. X 800. 
Arris Ransom, 1011. 
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Life history . — The life history presents several possibilities: 

First . The parthenogenetic female parasitic in the intestine pro- 
duces eggs which are deposited in the epi- 
thelial cells lining the crypts and covering 
the villi in the small intestine. 

From these eggs embryos develop 
which transform to rhabditiform 
larvae, escape to the lumen of the 
intestine, and are passed out in 
the feces; outside of the body 
these become mature free-living 
males and females, mate, and pro- 
duce free-living rhabditiform 
embryos; these transform into 
free-living filariform larvae, and 
these may enter the body of the 
host by the mouth or through the 
skin and develop into the par- 
thenogenetic females. 

Second . The parasitic female 
produces eggs, which give rise, as 
above, to rhabditiform larvae, 
which are passed out in the feces 
and there transform into filari- 
form larvae; these latter infect 
the host animal, thus omitting the 
free-living adult stage. 

Third. It is also thought that 
the parasitic female may give rise 
to rhabditiform larvae, which 
transform to filariform larvae in 
the intestine of the host, and by 
subsequent development to adults 
cause autoinfection. 

Hosts . — Oryctolagus cuniculus 
(Lepus cuniculus ), Epimys nor - 
vegicus ( Mus decumanus ), “and 
other rodents.” 

Location . — Small intestine. 

Localities. — Europe, United 
States, ? South America. 

In Hansom’s (1911a) excellent monograph of the nematodes of 
ruminants he has covered this species so well that I have been able 




ou— 
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FlG. 3.-8 TBONG YLOIDES PAPIL- 

losus. Body or parasitic 

ADULT IN REGION Of VULVA. 

e. # Boo; ini., in t es tin e ; ov., 
ovary; ut ., uterus; ml ., 
vulva. X 800. After Ran- 
som, 19U. 


Fio. Strok* 

GYI«OIl)E8 PA- 

pillosus. Fe- 
male or tree 
living gene- 
ration. on., 
Anus; &.,fo0. 

TSR10R BULB 

or esopha- 
gus; f., EGG IN 
uterus; es. t 
esophagus; 
ini ., intes- 
tine; mi., 

VULVA. X100. 

Aram Ran- 
som, mi. 
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to cover the topic to my satisfaction by practically transcribing his 
descriptions and figures. These are adequate for all purposes of 
identification, which is the standard proposed for this paper. Ran- 
som has adequately discussed the literature relating to this worm, 
and I have adopted his views of the nomenclature as set forth in his 
paper. 

STRONGYLOIDES tpccin Parana. 

I have seen a reference to Strongyloides species from a rodent, 
said to have been noted by Parona, but I have been unable to locate 
any paper by Parona covering this observation. 

TRICHINELLOIDEA Hall, 1916 , new superfamily. 

Superfamily diagnosis, — Nematoda (p. 4) : Esophagus consists of 
a chitinous tube which is embedded along the greater part of its 
length in a chain of single cells. The anterior portion of the body, 
occupied by the esophagus, usually very slender; the posterior por- 
tion, occupied by the intestine and reproductive organs, more or less 
swollen, or at least thicker than the anterior portion. Anus terminal 
or subterminal. Male with only one spicule or with no spicule. One 
testis. Female with one ovary. Vulva situated at the junction of the 
anterior and posterior portion of the body. Oviparous or ovo vi- 
viparous. In digestive tract or adnexa or in urinary bladder as 
adults. Life history usually simple. Larva of at least one intestinal 
form penetrates to and encysts in the musculature of the host of the 
adult worm. 

Type-family . — Trichinellidae Stiles and Crane, 1910. 

Family TRICHINELLIDAE Stiles and Crane, 1910. 

Family diagnosis . — Trichinelloiden (p. 9): Characters of the 
superfamily. 

Type-gems . — Trichinella Railliet, 1895. 

ANALYTICAL KEY TO SUBFAMILIES OF TRICHINELLIDAE. 

1. Male with 1 spicule or at least with a copulntory sheath Trlchurinae, p. 19. 

Male without spicule or copul atory sheath 2. 

2. Egg spherical, without true egg shell ; ovovlviparous ; males not parasitic In 

females ; adult worms In digestive tract TrlchlneUinae, p. 10. 

Eggs variable in shape and with true, thick shell and opercular plugs; ovip- 
arous ; males parasitic in the uterus of females ; worms in kidney pelvis, 
ureters or in the urinary bladder Trlchosomoldlnae, p. 12. 
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Subfamily TKIOHUN’ICZ.LIN’AH] Ransom, lello. 

Subfamily diagnosis. — Trichinellidae (p. 9) : Male without spic- 
ule. Female ovoviviparous; the spherical egg is surrounded with a 
delicate membrane and is without a true eggshell. Worms in the 
intestine of the host animal. 

Type-genus. — TrichineUa Railliet, 1895. 

Genus TRICHINELLA Railliet, 1895. 

Generic diagnosis . — Trichinellinae (p. 10) : With the 
characters of the subfamily. 

Type-species. — TrichineUa spiralis (Owen, 1835) 
Railliet, 1895. 

TRICHIMELLA SPIRALIS (Owan, iSjj) R«UU«t, 1S95. 

Synonyms. — Trichina spiralis Owen, 1835; Trichina 
circumflexa Polonio, 1860. 

Specific diagnosis. — Trichinella (p. 10): Minute 
worms of nearly uniform diameter throughout, becom- 
ing somewhat thicker posteriorly. The small head has 
a round unarmed mouth which opens into a distinct 
tubular portion of the esophagus which in turn is fol- 
lowed by the chain of single cells characteristic of the 
superfamily. This is stated to be half of the length of 
the body, but is figured as quite a little more or less by 
various authors. It consists of a thin chitinous tube of 
triangular cross section, which is embedded in a string 
of vesicular cells, the individual cells thus surrounding 
the tube on all sides. These cells and the esophageal 
tube inclosed by them are surrounded by a common 
membrane. The cells may perhaps 
have the function of digestive glands. 

At the posterior end of the esophagus 
are two inconstant lateral appendages 
which have been taken for ceca, but 
which according to Leuckart are solid 
cell structures. Following the esopha- 
gus is the thin-walled intestine, fiask- 
shaped at its origin. On the inner side 
cells are visible in places. The in- 
kum. lau. testine terminates in the rectum, a mus- 
AramLCTCT- cular tube lined with chitin. In 
am, hn. sexually mature males the rectum is 
longer and itd musculature thicker. The anus is terminal and in the 
form of a deft. 



Fig. 0. — Trichutxzxa. 
spiralis. Posts* 

SIOR EXTREMITY OF 
MALK'SBO'WtXO EX- 
TRUDED CLOACA. 

Enlarged. Arm 
Leuckart, lftM. 
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Male (fig. 5) 1.4 to 1.6 mm. long by 40 p thick. The single testis 
originates in the posterior portion of the body and extends ante- 
rioriy to about the posterior end of the esophagus ; here it turns back 
and becomes the vesicula seminalis, which terminates at the anal aper- 
ture to form a cloaca. This terminal portion of the 
vesicula and the cloaca can be protruded in copulation i 
(fig. 6). Two conical projections (fig. 7), 10 p long, Ij 

are situated one on each side of the cloaca. These W 

are bent toward the ventral side and serve to hold the m 

female in copula. Between these lie four papillae, the M 

anterior pair hemispherical, the posterior pair conical. H 

Female (fig. 8) 3 to 4 nun. long by 00 p thick. The I 

single ovary begins in the posterior end of the body, ■ 

extends anteriorly for a short distance, and trans- A 

forms into the uterus, which is clothed with a small- % 
celled epithelium. The ovary and uterus appear to lk 
be separated by a constriction. The uterus trans- 
forms into the vagina near the posterior end of the 
esophagus, and as such extends forward to the vulva, ^k 

which is on the ventral side near the middle of the ^k 

esophagus and about one-fifth of the body length ^k 

from the anterior end. The eggs are subspherical ■ 

and are 40 by 30 p in diameter. There is a very deli- S 

cate vitelline membrane, but no true eggshell. The M 

embryos are developed in the uterus and escape from B 

the surrounding membrane while there. The em- BE 

bryos are 100 to 100 p long by 9 p B 

» thick, the anterior end being the g 

thicker and the worm decreasing in B 

diameter toward the posterior end. B 

Life history . — The adult male and B 
female trichinae copulate in the in- B 
m 7 — t*icbi- the host animal. The B 

mu BmuLu. male then dies, while the female I 

Fobtuio* * x * bores into the mucosa, in the glands I 

mownre claw- of Liel>erkuhn, and attains the v 

•ymp 11 s P®ccs- Here the embryos fio. a-Taicm- 
xmlabokd.’ are deposited, beginning about a 

LlccK ‘ week after the infection. The fe- la»o«d. a™ 

male lives five to six weeks longer Lsvc * x * T > ,86fl - 
and bears during this time 1,500 to 1,800 (Braun says 10,000) 
embryos. In part actively and in part passively, the embryos make 
their way by the lymphatic and blood channels throughout the en- 
tire body and finally come to rest in the voluntary muscles, where 


Fio. 8 .— Tbichi- 
hxlla arnuua. 
Female. Em- 
LARGED. Ami 

Lbuckart, 1806 . 
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they force their way from the intermusculature connective tissue into 
the sarcolemma. Here they show active movement and develop to 
the infective larval state. They attain a length of 800 p to 1 mm. 
and a thickness of 30 p and are found enrolled in a coil two to three 
weeks after the infection. The anterior portion of the larvae is now 
the thinner and more pointed, the posterior is thicker and rounded. 
The sex organs are rudimentary, but the two sexes can be differen- 
tiated. The larvae lie with the ventral surface toward the periphery 
of the cyst; in the female the primordinm of the genitalia may be 
seen on the ventral side of the posterior portion of the esophagus; 
while in the male the genital primordium is on the dorsal surface. 
Farre’s granules may also be seen in the female genitalia. These 
larvae are at first free inside the sarcolemma, later encapsuled and 
rolled in spirals, rings, or figures of eight. When the larval trichinae 
from the muscles are ingested by a suitable animal, the capsule is 
digested in the stomach and the larvae are set free. This may take 
place in 24 hours. These larvae enter the intestine and in one to five 
days become sexually matijfe. In three to four days after infec- 
tion, the worms are found in copula. There are about 12 females to 
each male. 

Hosts. — Epimys norvegicus ( Mus decumanus) , Mus musculus, Mus 
dibits, Oryctolagus cuniculus ( Lepus cumculus), Lepus europaeus 
( Lepus timidus), Cavia porceTlus ( Cavia cobaya), Cricetus cricetus 
(Cricetus frumentarius) , and numerous hosts in groups of mammals 
not covered in this paper. 

Location. — Small intestine. Larvae in musculature. 

Locality. — Cosmopolitan. 

TRICHOSOMOIDINAE Sail. 1616, new aubfemlly. 

Subfamily diagnosis. — Trichinellidae (p. 9): Males without 
spicule or sheath and parasitic in the vagina or uterus of females; 
eggs with opercular plug at each end and containing embryos when 
oviposited. In urinary bladder, ureters, and pelvis of kidney. 

Type-genus. — Trichosomoides Railliet, 1895. 

Genus TRICHOSOMOIDES Railliet, 189B. 

Synonyms. — Trichosoma Rudolphi, 1819, of Bellingham, 1845, 
Trichocephalus Schrank, 1788, of Eberth, 1868; Trichodes von Lin- 
stow, 1874. 

Generic diagnosis . — T richosomoidinae (p. 12): With the char- 
acters of the subfamily. 

Type-species. — Trichosomoides crassicauda (Bellingham, 1845) 
Railliet, 1895. 
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TKICH0S0M0I0B8 CRASSICAUDA (BelUnghun. 1 S 45 ) Raffllet. 1 S 95 . 

Synonyms. — Trichosoma crassicauda Bellingham, 1845; Trichoso - 
mum crassicauda (Bellingham, 1845) Eberth, 18(58; Trichocephcdus 
crassicauda (Bellingham, 1845) Eberth, 1863; Trichodes crassicauda 
(Bellingham, 1845) von Linstow, 1874; Trichosoma muris decumani 
Bayer of Stossich, 1890. 

Specific diagnosis. — Trichoso- 
moides (p. 12) : Male and female 
very dissimilar in size, the male 
commonly found parasitic in 
the vagina or uterus of the fe- 
male. Anus terminal in both 
sexes. 

Male 1.46 to 2.5 nun. long and 
23 to 33 p thick (figs. 9 and 10). 

Anterior terminal portion of 
esophagus devoid of cell body ; 
according to von Linstow 
(1874), the portion of esopha- 
gus surrounded by the cell chain 
is equal in length to about half 
the total body length. The in- 
testine has numerous fine re- 
fractive nuclei in its wall, these 
being especially prominent in 
somewhat macerated specimens. 

There is no spicule, bursa, or 
trace of oopulatory organs of 
any sort, a lack correlated with 
the fact that the male lives in 
tile vagina and uterus of the 
female. The single tubular 
testis originates in the anterior 
portion of the body and trans- 
forms into the vesicula semi- “*“• 

nalis which is filled with spermatozoa showing a small dark spherical 
nucleus. 

Female 10.5 to 13 mm. long and attaining a maximum thick- 
ness in the posterior portion of the body of around 200 (figs. 10 
and 11). Anterior 200 to 260 p of esophagus devoid of a surround- 
ing cell body, and followed by a short transitional portion where 
there is a gradually enlarging protoplasmic structure surrounding 
tiie chitinous central tube and continued by the cell body posteriorly. 
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The prevulvar portion of the body, or the esophageal portion, is 
equal in length to a little more than one-sixth of the entire body 
length. The head is rounded and is 20 to 22 p in diameter. From 
the head the body enlarges gradually to the posterior end, which is 
rounded or bluntly conical. In mature females the cuticle is usually 
smooth for a short distance posterior of the head and is then trans- 
versely striated, the striations showing in profile as serrations in 

some cases, but usually 
presenting the appear- 
ance of hemispherical 
beading (figs. 10 and 
13). The vulva (figs. 
12 and 13) is ventral, 
just posterior of the 
posterior termination 
of the esophagus, and 
forms a transverse slit 
at the summit of a more 
or less prominent cone. 
The portion of the body 
following the vulva is 
marked for a distance of 
8 to 4 mm. by a series of 
irregularly arranged, 
hemispherical to fungi- 
form cuticular eleva- 
tions (figs. 14 and 15) 
in three or four rows 
along the ventral sur- 
face. These elevations 
are usually conspicu- 
ous; in the freshly col- 
lected worms they are 
clear and refractive hy- 

FIQ. 10.— TKICHOSO1101DK8 CHA881CAUDA. YOUNQ ftKALE WITH aline structures, but in 

male in vagina. enlargxd. afteb von linstow, 1874. alcoholic material they 
are often dark and in one glycerin mount they are a reddish brown; 
they are round to oval in shape and 4 to 13 p in diameter. Another row 
of smaller inconspicuous elevations, about 2 |i in diameter, may be seen 
in the vicinity of the vulva, extending for a short distance anteriorly 
and posteriorly (fig. 15). The uterus extends to the posterior end 
of the worm and then turns forward, the uterus and ovary forming 
a series of loops with the long axis parallel, in a general way, to that 
of the worm "(fig" 16). The eggs (fig. 17) are strikingly variable,' 
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especially along the short diameter, ranging from subspherical to 
cylindrical, and are 62 to 72 p long and 25 to 56 p wide; the opercular 


imm. 

Via. 11.— Tuchosoxoidu auaxcAPPA. Match* riuu tuth ha u w erases. 

plugs are not prominent ; the eggs become dark brown in the vagina 
a&d here also may be seen what is apparently extra shell material 
being passed out. Eggs contain embryos when oviposited. 
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Life history . — The eggs containing embryos are passed in the 
urine of infected animals and are apparently ingested by other rats 
in contaminated food or water. In the stomach of the new host the 
shell digests off and the embryos escape. I have 
seen embryos escape from the shell in the vagina 
of the female after the worm hud been in normal 
salt solution a short time, and I judge from this 
fact and from the fact that such embryos seemed 
to live only a short time that infection must take 

place in a rather short 
period as a rule, or 
else the embryo per- 
ishes. The embryo 
has a body of almost 
uniform thickness, 
terminating in blunt- 
ly rounded ends, so 
far as my observation 
goes (fig. 18) , but pro- 
vided with a single 
lancetlike process an- 
teriorly, according to 
vonLinstow (fig. 19). 

Yon Linstow sug- 
gests that the em- 
bryos may bore into 
the wall of the diges- 
tive tract and make 
their way to the pel- 
vis of the kidney, pos- 
sibly by way of the 
blood stream and the 
renal artery particu- 
larly. Sexually un- 
developed individu- 
als, the males but 
little smaller than the Fra. u.— TBioaoaoMomn 
females, are found in VwLYA 

the pelvis of the kid- zxiaxqxd. u» 
„ ney and copulation 

takes place in the ureters, the females becoming larger and the males 
entering the vagina. The first male turns about after entrance and, 
according to von linstow, is always found with its head toward the 
vulva. The fertilized females pass to the urinary bladder and grow 


FlO. 12.— 1 TKICHOSOMOIDES CBASSICAVDA. 
Vulva bkqion or muzz. En- 
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considerably, the esophagus taking little part in this growth, and the 
male coming to lie in the mass of eggs in the uterus. I have com- 
monly found only one male in a female ; von Linstow states that 
there may be three or four and occasionally as many as six. 



Flat* 14, 15.— TUCHOftOMulDKS CRAMICAUDA. 14, FEMALE SHOWING EXTENT OV CUTICOLAB MARKINGS. 

Enlarged. 18, Vulva region or female, showing cuticulab mar kings. 


— Epimys rattua (Mice rattua), Epimys norvegicus (Mus 
norvegicus , Mus dccumanus). 

Location . — Pelvis of kidneys, ureters, and urinary bladder. 
Localities. — Ireland, Germany (Offenbach), Austria (Trieste, Rat- 
sseburg), France (Paris), Australia (Brisbane), United States 

10600*— Proc.N.M.voLOO— 16 2 
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(Washington, District of Columbia ; Lincoln, Nebraska ; San Fran- 
cisco, California). 

The Trichosoma murk decumpni Bayer re- 



FlO. IB.— TBlCHOSOMOlMCa CRAB- 
81CAUDA. POSTERIOR EXTREM- 
ITY or FEMALE. 


f erred to by Stossich (1890) is probably a 
reference to this worm in a paper by Rayer 
(1848). 

Von Linstow (1874) has made a study of 
this worm, and made it the type of his new 
genus Trichodes. Unfortunately this generic 
name was already preoccupied by Trickodes 
Herbst, 1792, coleopteron, hence the change 
by Railliet, 1895, to T rlchosomoides. Von 
Linstow has noted in the esophageal cell 
chain that in many places there were alter- 
nately darker cells with large nuclei and 
lighter cells filled with quite small puncti- 
form nuclei which showed a lively molecular 
movement. The cell content of the latter 
must therefore have been fluid. I find the 
esophageal cell tody actively contractile and 
the cells full of large, clear granules. 

Eberth (1868) and von Linstow (1874) 
have both described dorsal, ventral, and 
lateral bacillary bands. They also agree in 
a general way that the pre vulvar portion of 
the tody is covered with small hyaline hemi- 
spherical elevations at regular intervals. My 
observation is to the effect that there is a 
dorsal and ventral band of cuticular ele- 


vations, of which the one regarded here as ventral is the more 


conspicuous, but these bands are apparently rather different in 


FSO. 17, — TR1CHO0OMO2DES CRAflBCAUDA. EOOfl CONTAINING EMBRYOS, SHOWING VARIATIONS IN SHAFB. 

Enlarged. Ami von Linstow, 1874. 


structure from the usual bacillary band, although their presence in 
this family would indicate that they were to be homologized with 
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the customary bacillary band. The hemispherical elevations noted 
in the prevulvar portion of the body are apparently to be seen only 
in profile and are due to deep cuticular annulations. 



r_ Jfco mm. 

Fro. 18.—' TWCHOBOMOIDM CKA881 CAUDA. KMBBYO. 



Fig. 19. — TB1CHO0OMOYDB8 
CEASSICAUDA. EmBBTO. 

Aftrb von Luraxow, 1883 . 


Bnbfkmily TRICHURINAK Ransom, 1911a. 

Synonym . — Capillariinae Railliet, 1915, in part 
Subfamily diagnosis . — Trichinellidae (p. 9) : Male with one 
spicule, or, exceptionally, with only a copulatory sheath. Eggs 
lemon-shaped, the apertures at each end closed with opercular plugs. 
Development, so far as known, direct and without intermediate host. 
Egg development often slow. Eggs with thick shell; do not hatch 
until swallowed by a suitable host. 

Type-genus. — Trichuris Roederer, 1761. 

ANALYTICAL KEY TO GENEBA OF TKICHTJBINAE. 

1« Anterior esophageal region of body very slender and longer than the pos- 
terior portion, which is much thicker and contains the reproductive 


organs Trichuris , p. 20. 

Anterior esophageal portion of body shorter than, rarely equal to, the pos- 
terior portion, which is only slightly thicker 2. 

2, Worms with spicule; in digestive tract or urinary bladder, ducts, 

etc. CapiUaria, p. 83. 

Worms without spicule ; in liver UepaHoola t p. 80. 
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Genus TRICHURIS Roederer, 1761. 

Synonyms. — Trichocephalos Goeze, 1782; Trichocephalus Schrank, 
1788; Mastigodes Zeder, 1800; Tricocephalos Lamarck, 1801; Tri - 
churis Eoederer and Wagler, 1761, of Stiles and Hassall, 1905. 

Generic diagnosis. — Trichurinae (p. 19) : Anterior esophageal por- 
tion of body very slender and longer than the posterior portion, 
which is much thicker and contains the reproductive organs. Poste- 
rior extremity of body blunt and rounded. Anus terminal or sub- 
terminal. On the ventral surface of the anterior esophageal portion 
of the body is a longitudinal bacillary band, terminating near the 
union of the anterior and posterior portions of the body, and formed 
of punctiform projections which are the ends of small rodlike struc- 
tures originating in subcuticular cells and penetrating the cuticle. 
The cuticle has transverse striations forming annuli, which have the 
posterior edges projecting slightly in such a way as to give the body a 
finely serrate appearance in profile. This striation is absent from the 
ventral surface covered by the bacillary band. 

Male. — Posterior portion of body rolled dorsally in a spiral. Spic- 
ule surrounded by a prepucelike sheath, which evaginates when the 
spicule is protruded. The sheath is a soft structure of variable shape 
and size. External surface of the evaginated sheath smooth or cov- 
ered with spines. 

Female. — Posterior portion of body may be slightly curved, but 
not rolled into a spiral. Vulva near the union of the anterior slender 
portion and the posterior thick portion of the body. Eggshell thick, 
usually brown, and with the opening at each end of the shell closed 
with an opercular plug, giving the egg the characteristic lemon shape. 

Type-species. — Trichuris trie /dura (Linnaeus, 1767) Stiles, 1901. 

ANALYTICAL KEY TO SPECIES OF TBICHUB1S. 


1. No description whatever Trichocephalus castoris, p. 21. 

Described species 2. 

2. Anterior and posterior jxirtions of body of almost equal length. 

Trichuris gradUs t p. 28. 

Anterior portion of body longer than posterior 8. 

8. Ratio of length of anterior portion of body to length of posterior portion 2:1 

or 8 : 1, minimum length around 50 mm. Trichuris ovis , p. 28. 

Ratios smaller than the above, or minimum length less 4. 

4. Female contorted, not straight or curved Trichuris contorta f p. 21. 

Female straight or curved, not contorted 8. 

5. Maximum length of spicule 7 rara. Trichuris leporis , p. 24. 

Maximum length of spicule not over 2 mm 6. 

8. Worms 44.0 to 52.1 mm. long Trichuris infundibulus, p. 28. 

Worms not over 85 mm. long 7. 

7. Spicule lefts than 1 mm. long; ratio of anterior to posterior body lengths 5:8 

in male and 7 : 4 in female* * Trichuris muris, p. 28. 

Spicule more than 1 mm. long .* 8, 
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8. Posterior body lengths only slightly smaller than anterior; spicule 1.7 mm. 
long Trichuris fotaor, p. 21. 

Posterior body lengths about half of anterior ; spicule 2 mm. long. 

Trichuris opaca, p. 27. 

The data on described species of Trichuris are so scarce that the 
above key, based on the limited and little diagnostic features de- 
scribed, may prove of little value in actual practice. 

TRICHOCEPHALUS CASTORIS Rudolph!, 1819. 

Specific diagnosis . — Trichuris (p. 20) : Characters of the genus. 
No description. 

Host. — Castor filer. 

Location. — Large intestine. 

Locality . — Not given. 

Rudolphi (1819) lists this under Species duhiae and states that 
there is a female specimen in the Vienna Museum. He does not de- 
scribe it, and von Linstow (1909a.) states that the species is not de- 
scribed. The name is therefore a nomen nudum and I have not made 
the combination with the specific name and the valid generic name 
Trichuris in order to avoid adding useless synonyms to the literature. 

TRICHURIS CONTORTA (Rudolphi. 1819) Hall. 1916. 

Synonyms. — Trichocephalus contortus Rudolphi, 1819. 

Specific diagnosis. — Trichuris (p. 20) : Characters of Hie genus, 
strongly contorted, the considerable folding giving a transient ver- 
rucous appearance. Ratio of length of anterior esophageal portion 
of body to length of posterior portion 12 : 10. 

Male 40 mm. long. The flesh-colored body convolute, but not 
spiral. Posterior portion of body terminates very bluntly. The 
cloaca is ventral and subterminal. The spicule sheath is short, broad, 
and truncate. The spicule is narrow and curved. 

Female 50 mm. long. Body contorted, not, as is usually the case, 
straight or curved. Tail rather pointed. Oviduct black. Eggs 
elliptical with the usual opercular plugs. 

Hosts . — Oeorychus capensis ( Oeorhynchus capensis , Mus capensis , 
“ Georhychos iUigeri ”) . 

Location . — Cecum. 

Locality. — Cape of Good Hope, Africa. 

TRICHURI 8 F0880R HaD, 1916 , n«w apadaa. 

Synonym. — Trichuris species Hall, 1912. 

Specific diagnosis . — Trichuris (p. 20) : Head conical, about 40 p 
in diameter where the sides of the cone tend to flatten into the neck 
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portion. Mouth simple. Diameter of bacillary band in anterior 
esophageal region about one-third that of esophageal portion. The 
esophageal cell chain consists of elongate cells with ^prominent 
nuclei. A few of the more anterior cells are of simple outline, but 
the others have numerous constrictions along their length, giving the 
appearance of numerous small discoidal cells with occasional nuclei. 
These nuclei are actually near the middle of the cells. The piriform 
glands at the posterior end of the esophagus are small. 

Male 17.5 to 20 mm. long, with a maximum thickness of 516 /u. 
Anterior esophageal portion of body 10.8 to 10.!) mm. long; posterior 

portion of body 
6.6 to 9.2 mm. 
long. The an- 
terior portion of 
the esophageal 
tube from the 
mouth to the be- 
ginning of the 
esophageal cell 
chain is 400 to 670 
p. long. The body 
ends posteriorly 
in a bifurcation 
formed by two 
rounded lobes 
(fig. 20), with the 
cloacal aperture 
on the posterior 
ventral surface 

Fio. 20 .— Trichums fossor. Posterior extremity of male. En- between th em* 
laroed. int ., Intestine; tp., spicule; vas ., vesicula seminaus. ~ . ._ 

Spicule 1.7 mm. 

long with a diameter of 26 (x at the distal end, gradually thick- 
ening to a diameter of 52 p at the proximal end. The campanulate 
sheath evaginates to a distance of at least 300 p and is studded with 
small conical projections. 

Female 24 mm. long, with a maximum diameter of 380 p. (Probably 
becomes larger, judging from male diameter.) Anterior esophageal 
portion of body 12.4 mm. long; posterior portion of body 11.6 imp 
long. The anterior portion of the esophageal tube from the mouth to 
the beginning of the esophageal cell chain is 560 p. The anus is 
subterminal on the ventral surface. The vulva is situated just back 
of the posterior end of the esophagus. Eggs not observed. Two 
specimens, apparently immature females of this species, were col- 
lected from, the same host. On first sight they appear to be species 
of CapiUaria, but the ratios of the anterior and posterior body parts 
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argue against this. One specimen is 10.5 mm. long, of which the 
anterior esophageal portion is 6.88 mm., while the other specimen 
is 8.6 mm. long, of which the anterior esophageal portion is 6 mm. 

Host. — Thomomys fossor. 

Location. — CJecum. 

Locality. — Crested Buttes, Colorado, and Livermore, Colorado. 

Type material. — Cat. No. 16179, U.S.N.M. (Bureau of Animal 
Industry helminthological collection). 

These specimens were collected by the writer from alcoholic 
material collected by Mr. E. R. Warren, of Colorado Springs, and 
were reported by the writer in 1912 in a list of parasites from 
Colorado. 

TRICHURIS GRACILIS (Rudolphl, l8i 0 > Hall. ipi6. 

Synonym. — Trichocephalus gracilis Rudolphi, 1819. 

Specific diagnosis. — Trickuris (p. 20) : Whitish, capillary portion 
darkening anteriorly. Head acute. Anterior esophageal portion of 
body scarcely longer than posterior portion. 

Male unknown. 

Female 47 to 54 mm. long. Posterior portion of body relatively 
deader, slightly curved, blunt posteriorly. 

Host . — Dasyprocta aguti ( Cavia agouti'). 

Location. — Cecum. 

Locality. — Brazil. 

TRICHURIS INFUNDIBULUS (von Llnatow, >go6) Hall. spit. 

Synonym. — T richocephalus infundibulus von Linstow, 1906. 

Specific diagnosis. — Trichuris (p. 20) : Diameter of bacillary band 
equals two-thirds of the 
diameter of body. 

Male 44.6 mm. long with 
a maximum thickness of 
790 p. Ratio of length of 
anterior esophageal portion 
of body to length of pos- 
terior portion is 7 : 6. Spi- 
cule 1.94 mm. long and 26 
p thick, gradually thinning 
to a point posteriorly. The 
sheath has transverse folds 
at its base and widens in a 
funnel opening posteriorly 
(fig. 21). (These folds may be transient rather than constant.) It is 
studded with little shining cones of equal size, set close together and 
directed posteriorly. The posterior body iB in two parts. (This last 



Fio. 21.— TRiCHUiUDnrrNDiBULtri. Posterior extrekitt 
or kale. Enlarged. Arm yon Linstow, 1906. 



24 


PROCEEDINGS OF THE NATIONAL MUSEUM . 


VOL* 00. 


statement would lead one to suppose that the body terminated in two 
lobes as in Tr, fossor , but von Linstow’s figure does not bear out 
this idea.) 

Female 52.1 mm. long with a maximum thickness of 
1.03 mm. Ratio of length of anterior esophageal por- 
tion of body to length of posterior portion is 10:0. 

Eggs 62 (x long and 25 ;x wide. 

Host. — TJystrix cristata. 

Location . — Intestine. 

Locality . — Not given. 

This species was described by von Linstow from the 
Zoological Museum at Koenigsberg. Diesing lists 

Trichuris ovis from this same host, Ilystrix cristata, 
and von Linstow notes that such a record does not seem 
plausible. 

TRICHURIS LEPORIS (Frodich, 2789) Hall, 1916. 

Synonyms . — Trichocephalus ley oris Froelich, 1789; 

Mastigodes leporis (Froelich, 1789) Zeder, 1803; 

Trichocephalus unguiculatus Rudolphi, 1809. 

Specific diagnosis . — Trichuris (p. 20) : Bacillary 
band (fig. 22) about four-fifths of body diameter and 
extending to below the vagina. Head 17 to 20 \l diame- 
ter. Transverse striations of cuticle at intervals of 
almut 4 to 5 pL On each side of bacillary band an area 
of delicate cuticular plaques (fig. 23). 

Male 29 to 32 mm. long, with a maximum diameter of 
about 430 |x. Body white. Ratio of length of anterior 
esophageal portion of body to 

length of posterior portion of 

body is 3:2. Length of esopha- 
geal tube from mouth to anterior 
end of esophageal cell chain about 
825 jx. Esophageal cell chain be- 
gins as two or three simple long 
cells, with not very prominent 
nuclei, and continues posteriorly 
fio. 22— TmcHtnus tiro us. as long cells with numerous con- 

ssssr sees strictioM 

showing the peominint ing the appearance of numerous 

discoidal cells with oc- 

oial tom to nut cill body. casional nuclei. Spicule of vari- 

ST°”' ' able length, 1.87 to 7 _ long, 

and with a diameter of about 80 
I* near the proximal end, thinning to about 8 n near the distal end. 
The sheath (fig. 24) is very narrow and diaphanous, attaining a 



Fig. 23.— T bi- 
chums tiro- 
ms. Antimob 

EXTREMITY Or 
BODY'Snowma 
CUTICUtAB 
PLAQUES. £n> 
LABGED. AT* 
TBB SCHNM- 
UEB, 1866. 
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length 0 $. 1.55 mm. and a breadth of about 52 |x near the distal end; 
proximally it has a diameter for the most part but slightly in excess 



Pig. 24 .— Triciiuris t.eporis. 
Posterior extremity of male, 

SHOWING SHEATH AND SPICULE. 

Enlarged. After Schneider, 
1866. 



of the surrounded spicule. Toward the distal extremity the sheath 
is cohered with delicate colorless punctations. 

Female 32 to 24.5 mm. long, with a maximum diameter 
of about 1.12 mm. Anterior esophageal (prevulvar) por- 
tions of body white; posterior (postvulvar) portion 
broimish. Ratio of length of anterior portion to pos- 
terior portion 2:1. The vagina appears to comprise a 
senes of pouches or pockets (fig. 25). Eggs 56 p. long, 
including the opercular plugs; 52 p long, excluding the 
opercular plugs. The external surface of the shell is Ro x _ Tki 
delicately punctate (iig. 26). cmna t»o- 

Hosts. — Oryctolagm cumculus (Lepus euniculus domes- *“• B8 °- **' 
tiaus, L. 0 . ferns), Lepus europaeus (Lepus ttmidus), t» stomch, 
Lepus Hmidus (Lepus variabUis ), Sylvilagus floridanus, 18Wa 
Sylvilagus fioridanus mediums , OiteUus oiteUus (Arotomys oitUlus , 
SfermophUus eittUus). 

Location. — Large intestine. 
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Localities. — Germany, France, Switzerland, Austria, Italy* United 
States. 

The amount of variation in the reported spicule lengths suggests 
the possibility of error in measurement or confusion of species. 


TRICHURIS MURIS (Schnmk, 2788) Hall, 2916. 


Synonyms. — Trichocepholm muris Schrank, 1788 ; M astigodes 
muris (Schrank, 1788) Zeder, 180H; Trichocephalus nodosus Rudol- 
phi, 1809. 

Specific diagnosis. — Trichuris (p. 20) : Diameter of the bacillary 
band equals three-fourths of the diameter of the body. Bacillary 
band ends in front of the vulva. Band is bordered with large mar- 
ginal rods which are larger than the others and are capable of swell- 
ing by endosmosis. Simple weak lateral lines. Granular dorsal 

line disappearing near 
vulva. Maximum head 
diameter 18 p.. Trans- 
verse striations of body 
at 4 to 5 p. intervals. 



Tio. 27 .— Trichuris muris. Anterior extremity or body, 

SHOWING CUTICULAR VESICLES. ENLARGED. AFTER QOEZE, 
1782. 


There are three nodules 
on the head, according to 
Goeze (1782) and Ru- 


dolphi (1809). There are also seven or eight delicate cuticular 
vesicles (fig. 27) along the (?ventral) side of the worms, according 
to Goeze (1782) and Eberth (1863). The esophageal tube extends a 


third of the length of the anterior esophageal 
portion of the body before being surrounded 
by the esophageal cell chain. 

Male 14 to 20 mm. long with a maximum 
thickness of 300 p. Anterior esophageal por- 
tion of body 12.5 mm. long; posterior portion 
of body 7.5 mm. long. Ratio of lengths of two 
portions 5:8. Spicule 760 p long and 15 p 
wide, bent in a semicircle (fig. 28). The sheath 



is 170 p long and presents various shapes, 
vesicular, tubular, funnel-shaped or terminat- 
ing in a large turbanlike swelling 100 p in 
diameter. Except at its aperture, this sheath 


Fig. 28.— Trichuris mprib. 
Posterior extremity or 

MALE, SHOWING &FICUZJLAMD 
sheath. Enlarged. a*. 
TER VON LnrSTOW, 1808 , 


is covered with pointed conical projections. A blunt papilliform pro- 


jection on each side of the cloacal aperture. 


Female 28 to 81 mm., with a maximum thickness of 400 p. Ante- 


rior esophageal portion of body 14 to 20 u long; posterior portion 


of body 8 tp 11 mm. long. Ratio of lengths of two portions 7:$. 
Tail obtuse, terminating in a rounded point The vulva round, lo- 
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cated at the union of the esophagus and the intestine. Eggs lemon- 
shaped, 57 to 62 ii long. 

Host It. — Mus muscuLus , Epimys rattus (Mus rattus ), Arvicola am- 
pMbium ( Mus amphibius ), Apodemus sylvaticus ( Mus sylvaticus ), 
Epimys ugandae (Mus ugwndae), Microtus arvalis (Arvicola arvalis , 
Mus arvalis), Thrichomys apereoides (Echinorriys antricola ) , Holo- 
chilus phy Bodes (Hesperomys phy nodes ), HolochUus brasiliensis 
( Holochilomys brasiliensis ) , Arvicanthis abyssimcus , lsothrix bis - 
( Lone here s bistriata ), Georychus capensis ( Georhynchus ca - 
/wwris). 

Location . — Cecum. 

Localities. — France (Paris), Germany, Africa (Toro, Fort Portal). 


TRICHUR 1 S OPACA Barker and Noyen, 1915. 


Specific diagnosis. — Trichurk (p. 20) : Body cylindrical, stiff, 
opaque ; anus a little subterminal. 

'Male 22 to 28 mm. long; esopha- 
geal region 13 to 19 mm. long and 
60 to 80 p thick; body region 7 to 9 
mm. long and 140 to 160 p thick (fig. 
29). Posterior end rolled into a spi- 
ral (fig. 30). Spicule 2 mm. long and 
17 pi thick, surrounded by a sheath 
covered with minute blunt projec- 
tions; sheath, when evaginated, 180 p 
long and 70 p in diameter. 

Female 22 
to 30 mm. 
long; esopha- 
geal region 
18 to 19 mm. 
long and 60 
to 70 p thick; 
body region 
10 to 11.1 
mm. long and 
230 to 250 p 
thick (fig. 

81 ). Poste- 

pw. w . — tmchueib opaca. malx. Aim r i o r portion 
" slightly 




i mm. 


BaHEBH, 1016. 


Fio. 30. — TucBumm opaca. Poo- 

tBBIOm BXTBBMTT OP MALE. 

Ami Babkbe, 1016. 

carved. Vulva between first and second anterior elevenths of body 
region. Anus nearly terminal 
Hoet. — Ondatra tibethlca (Fiber mbethicus). 



28 


PROCEEDINGS OF THE NATIONAL MUSEUM yol.BO. 


Location . — Duodenum. 

Locality . — United States (Nebraska). 

This parasite, described in a paper by Barker (1916), is reported, 
as noted, from the duodenum, a most unusual location for a worm 
of this genus. His indicated magnifications do not agree with the 
text. 



Fia. 81.— TmioHinus opaca. Femalx. After Barker, 1015. 

TRICHURIS OVI8 (Abildgurd, 1795) Smith, spot. 

Synonyms. — Trichocephahis ovis Abildgaard, 1795 ; Trichocephalus 
affirm Rudolphi, 1802; Mastigodea affinia (Rudolphi, 1802) Zeder, 
1808. 

Specific diagnosis. — Trichwris (p. 20) : Head 10 to 22 p in diameter, 
according to place of measurement, and sometimes provided with 
two lateral vesicular swellings. Bacillary band originates about 80 
P posterior of the anterior aid and is about 140 p wide near the union 
of tite two parts of the body. The marginal rods of the bacillary 
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band are larger than the others. Body transversely striate at inter- 
vals of 9 to 34 Esophageal tube from mouth to esophageal cell 


chain 70 (i long. Piriform glands 
almost spherical, 57 to 72 ji in 
diameter. 

Male 50 to 80 mm. long with a 
maximum diameter of about 500 |x. 
Ratio of length of anterior esopha- 
geal portion of body to length of 
posterior portion of body is 2 or 3:1 
(fig. 32). Testis begins about 3 mm. 




Fig. sa.— ' Tbickvsis ovis. Poctbbxoa smd 
of maui, •sownt* Mount (aft.) jjtd sho- 
uld Up.). Bxlukmd. Tuou Raxsom, 
mi, iitn Crones, m 


from the. posterior end of the body, extends forward to near the 
t vulva region and turns back as the ductus seminalis, transforms to 
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the veeicula seminalis, which terminates in a constriction fallowed 
by the ductus ejaculatorius, which opens into the cloaca. The 
spicule (fig. 83) originates bluntly or with a slight knob, and is 
slightly attenuated from the anterior end posteriorly, terminating 
in a sharp point; it is 5 to 7 mm. long and with a fairly uniform 
diameter of about 25 p. The spicule sheath has a maximum external 
length of about 1.55 mm. and a width of about 90 fu The sheath 
has a bulbous enlargement at the end when evaginated and is covered 
with little spines about 5 /* long. The cloacal aperture is located 
between two short lobelike projections at the posterior end of the body. 

Female 50 to 70 mm. long with a maximum diameter of about 1 
mm. Ratio of length of anterior esophageal portion of body to 
length of posterior portion varies from 2 : 1 to 3 : 1 (fig. 32). From 
the vulva the vagina extends back about half the length of the 
posterior portion of the body, continues as the uterus to the posterior 

end of the body, turns forward as the 
oviduct and extends to the vulva region 
again, turning back here as the ovary 
and extending to its termination in the 
posterior end of the body. The vulva is 
covered with little spines. Terminal end 

X00 °' of the bod y ol)tuse - E ^ s ( fi g- 34 ) <k rk 

brown, lemon-shaped, 70 to 80 p long in- 
cluding the opercular plugs, 55 to 65 (i long excluding the opercular 
plugs, and 30 to 35 p wide. 

Hosts. — Hy stria t cristata. Usually found in ruminants and com- 
mon in quite a number of these. 

Location . — Large intestine. 

Locality . — Not specified for Hystrix cristata. Cosmopolitan for 
other hosts. 


This species is recorded from Hystrix cristata by Diesing (1851) 
from the Vienna Museum. Von Linstow (1906), in describing 
Trichuris infundibulus from the same host, has noted it as unlikely 
that such a record should be correct, but although there is a possi- 
bility of error or misidentification in this record, it must be pro- 
visionally accepted in the absence of further data. 


HEPATICOLA Hall, 1910, new genua. 

Generic diagnosis. — Trichurinae (p. 19) : Anterior esophageal por- 
tion of body shorter than the posterior portion, which is only slightly 
thicker. No spicule. Bacillary band apparently not present. 
Type-species.— Hepaticola hepatica (Bancroft, 1893) Hall, 1918. 



NO. 2131. 


NEMATODE PARASITES OP RODENTS — BALL, 


81 


HSPATICOLA HEPATICA (Bancroft, 1(99) Hall, 1916. 

Synonyms. — Trichocephalus hepaticus Bancroft, 1893 ; T richosoma 
hepaticnm (Bancroft, 1893) Itailliet, 1898; Trichosomum ? tenuissi- 
tnum Leidy, 1891, not T richosoma tenumimum Diesing, 1851. 

Specific diagnosis. — Ilepaticola (p. 30) : Head 7 to 10 /tin diameter. 
Month minutely papillate. Cuticle delicately striate. Worms 4 to 

5 (10 to 12) cm. long. 

Male 28 y thick at posterior end. Anterior esophageal portion of 
body about equal in length to posterior portion. A membranous 
sheath is prolonged from the posterior extremity. No spicule present. 

Female 100 to 120 y thick at the middle of the body, and 65 y thick 
at the blunt tail. Anterior esophageal portion of body half as long 
as the posterior portion. Prominent swollen membranous vulva 

6 or 7 mm. from the head. Tail very short, blunt, and conical. 
Eggs (fig. 35) lemon-shaped, 40 to 52 |x long and 30 to 
85 |i thick, with the usual opercular plugs at each 
end. The outer shell is radially striate; the closely 
approximated inner shell appears homogenous. 

Life history. — If the eggs containing embryos are 
fed to rats, the embryos escape from the shell and 
make their way to the liver. These embryos are 156 y 
long and 7 y thick, with one end blunter than the 
other. At a distance of 5 p from the narrow head end 
the embryo is 3 |i thick; at the same distance from 
the other it is 5 ^ thick. Two dnys after feeding such 
eggs to rats Bancroft was unable to find embryos in 
the intestine of the rat, and no trace of the worms was 
found in the liver for two weeks, at the end of which 
time immature worms were found in the liver. Kailliet (1892) 
found embryos in the intestine and liver at the end of five days. In 
the liver the worms mature and copulate. The subsequent fate of 
the male is not .known. It has only been found by Bancroft in feed- 
ing experiments, and it seems likely that it dies and disintegrates 
or passes out The female deposits large numbers of eggs in the 
liter and finally dies, in the course of two to three weeks, according 
to. Bancroft, the body serving as the container for the eggs not yet 
pissed out. According to Perugia (1893) the worms are in the 
biliary canaliculi, but inasmuch as these long worms are found coiled 
up in the liver, it appears that they extend through the parenchyma 
largely without reference to the canaliculi (pi. 1). According to 
Bancroft the eggs do not pass through the bile duct and into the 
intestine; Bailliet says he has found the eggs in the feces. The 
presence of so many eggs in the liver, associated with the death of the 
female, suggests that the propagation of the worm depends on can- 



Fia.35.— Hefatioola 
HEPATIC a. Ego. 
Enlarged. After 
Bancroft, 1803. 
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nibalism. The development of the embryo in the egg is very slow. 
Bancroft found that the egg did not begin segmentation before the 
end of three months ; Eailliet found that segmentation begin in the 
fourth month. Bancroft found the embryos formed in five months; 
Bailliet found the embryos formed in the fifth and sixth months. 
The embryos in the eggs have been found alive as much as two years 
and five months after embryo formation, the eggs being kept in 
water. Galli- Valerio (1903) has developed embryos in two months 
in 2 per cent formalin. 

The worms cause irregular white or yellowish spots on the liver 
as a result of egg deposition, the spots suggesting coccidiosis. Sec- 
tion shows a localized cirrhosis of the liver, the liver cells being atro- 
phied and supplanted by connective tissue elements. In severe arti- 
ficial infestations Bancroft found that three weeks after feeding the 
rats showed signs of dyspnea, diarrhea, and emaciation, and died in 
the course of three to four weeks. Animals less heavily infested 
exhibit an atrophy of the liver which after the death of the worms 
goes on to recovery, leaving only the localized cirrhosis. 

Hosts . — E pimps nornegicus ( Mus decumanus), E pimps alexandri- 
nus (Mus alcxandrinus ) , (?) Lepus europaeus. 

Location. — Liver. 

Localities. — France, Italy, Australia, (?) England, United States 
• ( ?Philadelphia, Pennsylvania; Washington, District of Columbia; 
Providence, Rhode Island; San Francisco, California). 

This parasite was first observed by Chaussat (1850). Other 
records are those of Colin (1862), Davaine (1877), Leidy (1891), 
McCoy (1908), Mink (1909), and Robinson (1913). Generali (1878) 
notes the finding of encysted filiform nematodes in the liver of a 
rabbit, causing nodules resembling those of coccidiosis and associated 
with coccidiosis. Nicoll (1911) has recorded the finding of frag- 
ments of a trichosome together with trichosome eggs in the liver of 
Lepus europaeus in England, and I have tentatively referred his 
record to Hepaticola Kepatica on the grounds that if the worm were 
a species proper to and common in a food animal like the rabbit it 
would be found oftener, as the lesions are almost sure to be observed. 
To be sure, they might easily be regarded as coccidiosis, but the 
numerous studies on coccidiosis of rabbits in turn should have insured 
finding it. However, there are certain discrepancies between Nicoll’s 
description and that of 17. hepatica. His measurements of eggs in 
utero are slightly in excess of the maximum, 52 /*, found by me, 
while the eggs found by him in the vagina attain a size of 70 to 78 p 
by 40 to 45 p. He also finds the egg (fig. 36) to consist of a radially 
striate outer shell, a concentrically striate inner shell, both incom- 
plete at the poles, and an inner complete discrete membrane sur- 
rounding the embryonic mass. I do not find a condition approxi- 
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mating his figure of this. He also finds the female to be 140 to 230 p 
thick, which figures are considerably in excess of those given for 
H. hepatica. In spite of these discrepancies I 
have tentatively referred this species to II. 
hepatica on the ground that further study of 
live material may reconcile the discrepancies, 
and present data are insufficient to warrant a 
new species. Eggs from a worm possibly be- 
longing to II. hepatica were reported by Per- 
roncito (1878) from the liver of a dog. 

Genus CAPILLARIA Zeder, 1800. 

Synonym*. — T richosoma Rudolphi , 1819; 

Tricho8omum Creplin, 1839; C alodium Du- 
jardin, 1845. 

Generic diagnosis . — Trichurinae (p. 19) : 

Body very slender, capillary ; anterior esopha- 
geal portion of body shorter than or rarely 
equal to the posterior portion of body. Bacillary band dorsal, ven- 
tral or lateral, or absent. Esophagus long and slender, gradually 
increasing in size posteriorly. Spicule long and slender, surrounded 
by a sheath which may present a smooth outer surface when evagi- 
nated or a surface armed with spines. Tail of male may or may not 
be provided with membranous wings and a membranous bursalike 
structure, these being usually inconspicuous when present. Vulva 
located near the base of the esophagus. Eggs lemon-shaped, with 
the usual opercular plugs. 

Type-species. — Capillaria tumida Zeder, 1803 = T richosoma brevi - 
ccile Rudolphi, 1819. 



Fio. 36 THkraticola HEPAT- 
IC A. EGG or TBICHOSOMI 
FROM LIVER OF LlTUS 

RVROPAEus. Enlarged. 
After Nicoll, 1011. 


ANALYTICAL KEY TO SPECIES OF CAPILLARIA. 

1. Recognizable species 2. 

Inadequately described or undescribed species 5. 

2. Dorsal and ventral bacillary band present Capillaria bacillata , p. 34. 

No bacillary bands present, or, at least, none described 8. 

8. Spicules less than 1 mm. long ; worms In Intestine— .Capillaria aimulosa , p. 85. 

Spicules more than 1 mm. long 4. 

1 Worms In urinary bladder Capillaria schmidti, p 87. 

Worms in intestine Capillaria ransomia, p. 84. 

5. Females described 6. 

No description ; nomlna nuda 8. 

6. In urinary bladder Capillaria papillosa , p. 87. 

In digestive tract (apparently) 7. 

7. In Apodemu* sylvaticm (Mm sylvaticus ) —Trichosoma muris-sylvatici, p. 86. 

In EUomys querdnus (Myowm ititeUa) Trichosomutn myoxi-nitelae , p. 86. 

8. In Mm mmmtim Trichosoma muris-mmcuU, p. 87. 

In Arvioola amphibius (Lemmm amphibim) Trichosomum lemnti, p. 87. 
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Fig. 37.— Capillaria raiwomia. Posterior extremity of male. After Barker, 1915. 

head and of 82 p in the posterior portion. Posterior end slightly 
curved and provided with a small bursa with two lateral lobes (fig. 

o.m mm. 37) ; spicule 1.36 mm. long and 7 p thick ; the sheath 
* , — •* * of the spicule 10 p in diameter. 

CragW} Female 19 mm. long with a body diameter of 22 p 

Fio as — caklla- J ust behind the head and 05 n in the posterior portion, 
a u MJMsouii.. Vulva in anterior fourth of the body, 5 mm. from the 
®°° A ”f * anterior end. Eggs 50 by 20 p in diameter and with 
' pro minent plugs (fig. 38). 

Host. — Ondatra zibethica ( Fiber sibethicus). 

Location. — Duodenum. 

Locality . — United States (Nebraska). 

This worm is described in a paper by Barker (1915). His indi- 
cated magnifications do not agree with text. 


CAPILLARIA BACILLATA (Eberth, 1863) H.U. 19x6. 


Synonym. — TricKosormm bacUlatum 

Eberth, 1863. 

O Specific diagnosis . — 
Capillaria (p. 83) : Dorsal 
bacillary band three- 
fourths of body diameter 

sto. 38 .-ci*!**. and ventral bacillary band 
Mia bacillata. one-third of body diameter 

Z'iZZSZ tf* 39). The rods are 
(8ostwtvi») thicker in the dorsal band. 

*£££ The lateral bands are small 
bu. i»» y*w- and simple. Mouth aper- 
bauds, du- ture surrounded by three 
obahhatic. small papillae. 

td EBI8TH, Hale 15 mm. long with a 



*•**• maximum thickness of 80 jt. Arm Emm, laas. 

Posterior end of body slightly bent toward the ventral surface (fig. 
40). A bursa, consisting of two lateral flaps, is present. Cloacal 


HO. 2181. 


NEMATODE PARASITES OF RODENTS— BALL. 


85 


aperture is terminal. Penis sheath is provided with fine bristly 
spines. 

Female length ( ?), thickness ( ?). Body thickens only moderately 
posteriorly, and diminishes in size toward the terminal anal aperture. 
Posterior end obliquely truncate. The round, inconspicuous vulva 
(fig. 41) is situated laterally and posterior of the union of the 
esophagus and intestine. The thick-shelled eggs are barrel-shaped, 
with the usual opercular plugs, and are 48 p. long and 
19 p. thick. 

Host. — Mus mus cuius. 

Location. — Esophagus. 

Locality. — Not given. 

The location given is quite unusual. 

CAPIIXARIA ANNULOSA (Dujtrdln, 1845) Hall, 19H. 

Synonyms. — C alodium annulosum Dujardin, 1845; 

Trichosomum annulosum Dujardin, 1845; Trichosoma 
m/uris-decumani Bellingham, 1845, of Molin, 18616; 

Trichosomum (C alodium) annulosum Diesing, 1851; 

Trichosoma, anulosum Dujardin of Stossich, 1890. 

Specific diagnosis. — CapiUaria (p. 38) : Body dis- 
tinctly annulate, especially in the posterior portion. 

Head very narrow, about 8 pi in diameter. Cuticle dis- 
tinctly striate transversely ; striations at intervals of 2 
to 5 pi, the narrower intervals in the anterior portion. 

No bacillary bands. 

Male 14 mm. long by 40 p. thick. Body somewhat 
bent posteriorly. Tail bilobed, with two slightly 
prominent membranous (?) alae. Spicule 950 pi long; 
sheath of equal length, smooth and with regular trans- 
verse folds on the interior. 

Female 21 mm. long by 58 p. thick. Tail obtuse. 

Anal aperture subterminal. Vulva (fig. 42) a trans- 
verse cleft without appendix, 4 mm. from the anterior 
extremity, and posterior of the union of the esophagus 
and intestine. Eggs 51 to 67 pi long. Body slightly no . 4 i._ C jlpilla . 
thicker posteriorly than anteriorly. bacillata. 

Host. — Epimys norvegicus ( Mus dccumanus), Epi - 
mys rattus ( Mus rattus). ehlabobd. at. 

Location. — Intestine. 


m 


Localities . — France (Rennes) ; Ireland. 

The writer has followed Dujardin, who proposed this species, in 
stating that there are no bacillary bands in this species. It must be 
noted, however, that E berth (1868), presumably on the study of ma- 
terial which he believed to be Du jar din’s species, states that this 
form has lateral bacillary bands equal to a third of the body diameter 
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and that he finds similar ventral and dorsal lines consisting of small 
nuclei. In the face of Dujardin’s statement that the absence of 
bacillary bands is a specific characteristic, I have left the diagnosis in 
this form. It is possible that Eberth had another species, distinct 
from C. annvlosa or that Dujardin did not find the typical bacillary 
structure and that Eberth uses the term “ bacillary 
band ” to refer to structures which are not really bacil- 
lary (i. e. composed of rods). See also C, schmidti . 

TRICHOSOMA MURIS-SYLVATICI Dieting, x8sx. 

Synonym . — Trichosoma murk sylvatici Dujardin, 
1845, cf Diesing, 1851. 

Sped, -fie diagnosis. — Capillaria (p. 33) : 

Male unknown. 

Female 12 to 22 mm. long and 70 to 80 thick. Head 
9 to 13 (jl in diameter. Tail transversely truncate. 
Cuticle transversely striate, with striations at inter- 
vals of 2 pi. Vulva 5.6 mm. from the anterior extremity 
and without appendix. Eggs 55 to 60 p. long; opercular 
plugs large. 

Host. — Apodemus sylvaticus (Mus sylvaticus). 
Location. — (?) Intestine. Dujardin does not give 
the location. 

Locality. — France (Rennes). 

Dujardin did not apply any name to this species and 
the name credited to Dujardin by Diesing must be cred- 
ited to Diesing. I have regarded this name as binomial 
in intent and have placed the hyphen in the specific 
name accordingly. In the absence of adequate data re- 
garding this form I have left the generic name as it 
stands. 

TRICHOSOMUM MYOXI-NITELAE Dieting, 1851. 

Synonym . — Trichosomum myoxi mtelae Dujardin of 
Diesing, 1851. 

Specific diagnosis. — Capillaria (p. 83) : 

Male unknown. 


Flo. 42.— CAPILLA- 
RIA ANNULOBA. 
FIX ALB IN RE- 
GION Of YULYA. 
Enlarged. Af- 
ter Eberth, 
1803. 


Female length (?), 71 p thick. Tail 44 p thick, slightly thinned, 
obtuse. Anal aperture situated laterally in front of the posterior ex- 
tremity. Eggs lemon-shaped, 58 p long, longitudinally striate, mid 
with the usual opercular plugs. 

Host. — EUomyt guereinus (Myoxua nitella). 

Looation. — -Intestine. 

Locality . France (Rennes). 

This species was hot named by Dujardin, who described it, and the 
name credited to him by Diesing must be credited to Diesing. This 
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name, like the preceding, I have regarded as binomial in intent, but 
in the absence of further data regarding the worm I see no reason 
for making the correct generic and specific combination. 

TRICHOSOMA MURIS-MUSCULI Creplin, 1849. 

Specific diagnosis. — Capillaria (p. 33) : 

Host. — Mus mus cuius. 

Location. — Large intestine. 

Locality . — Not known. 

There is no description of this species and the name must be re- 
garded as a nomen nudum. It might have been Capillaria bacillata. 

TRICHOSOMUM LEMHI Dining, itji. 

Synonyms. — Trichosoma Retzius, 1841 ; Trichosomum lemmi Ret- 
zius of Diesing, 1851. 

Specific diagnosis. — Capillaria (?) (p. 33) : 

Host. — Arvicola amphibius (Lemmus ampMbius). 

Location. — Stomach. 

Locality. — Not known. 

Retzius refers to this worm merely as Trichosoma, and the name 
credited by Diesing to Retzius must be credited to Diesing. In the 
location in which this undescribed worm was found, it is quite pos- 
sible that the worm was one of the hairlike strongyles. The name 
used is a nomen nudum, and there is considerable likelihood that the 
record is entirely erroneous in regarding this as a trichosome. 

CAPILLARIA PAPILL 08 A (Polonlo, i860) H*ll, 1916. 

Synonym — Calodium papillosum Polonio, 1860. 

Specific diagnosis. — Capillaria (p. S3) : 

Male unknown. 

Female 15 ( ?) mm. long. Body attenuate anteriorly and rounded 
posteriorly. Vulva in anterior portion of body. Anal aperture at 
the caudal extremity with 4 papillae in that vicinity. 

Host. — Epimys rattus (Mus rattus). 

Location . — Urinary bladder. 

Locality. — Italy (Padua). 

Note the comment on the following species. 

CAPILLARIA 8 CHM 1 DTI Hall, 1916, aaand. 

Synonym. — Trichosoma schmidtii von Linstow, 1874. 

Specific diagnosis. — Capillaria (p. 88) : Head (fig. 48) ends bluntly 
with three small projections. No bacillary bands present. The 
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cuticle (fig. 44) is finely striate longitudinally, the striations being 
interrupted at short intervals by annular spaces free of striations, 
these spaces being especially distinct in the posterior portion of the 
body. 

. Male 17.1 to 21 mm. long. Body thickest in the middle, 30 to 52 /» 
' thick, the head end 10 to 16 y thick and the tail end 20 to 33 y thick. 
Anterior esophageal portion of body 4.8 to 7.2 mm. long. The cells 
of the esophageal cell chain are about eight times as long as wide. 
The bent, unciniform spicule (fig. 45) is 1.2 to 1.4 mm. long. It is 
6 ix thick at the proximal end and terminates in a fine point distally. 



Fios. 43-46. — Capillaria bghwdtl 43, Head ot male. Enlarged. Arnes von Linstow, 1874. 
44, Cuticle showing annular interruptions of longitudinal stri ations. Enlarged. After von 
Linstow, 1874. 45, Posterior extremity of male, showing spicule. Enlarged. After von Lin- 
stow, 1874. 

The sheath is smooth and transversely striated and may be evaginated 
to a distance of 0.9 mm. The posterior extremity of the body ter- 
minates in two distinct lobes of greater diameter than the preceding 
portion of the body. 

Female unknown. 

Host. — Epimys norvegicus (Mus dectmamus). 

Location . — Urinary bladder. 

Locality. — Germany. 

It is quite possible that this species and the foregoing, CapUlaria 
papUlosa, are identical, since they are both trichosomes and found in 
the urinary bladder of closely related species of rats, which are cos- 
mopolitan animals, and in areas so comparatively close to one an- 
other as Germany and Italy. However, since one species is based 
on the male and the other on the female, it is perhaps better to keep 
the species distinct for the present and merely call attention to the 
likelihood of their being identical C. tchmdti might be C, arvnvlota. 
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Superfamily ASCAROIDEA Railliet and Henry, 1915. 

Synonym. — Ascaridea Diesing, 1861, of Travassos, 1914a. 

Superfamily diagnosis . — Nematoda (p. 4) : Mouth commonly pro- 
vided with two or three prominent or inconspicuous lips which are 
often supplied with papillae, but the mouth may be of variable shape 
and without lips. When three lips are present one is median and 
dorsal, the others are submedian and are approximated in the ventral 
line. Buccal capsule is not present. Males are provided with one or 
two spicules, rarely with none. Female with two ovaries, oviparous, 
rarely, as in Oxyuris vivipara, viviparous. As a rule development is 
direct and without intermediate host; exceptionally (as in ascarids 
of fish) there is an intermediate host. 

Type-family. — Ascaridae Cobbold, 1864. 

Travasssos (1914a) proposes the name Ascaridea as a superfamily. 
This name was used as a family name by Diesing (1861), but it is not 
in the form of either the family or superfamily name. 

ANALYTICAL KEY TO FAMILIES OF ASCAROIDEA. 

1. Meromyarlnn. Males with 1 spicule, at times reduced, Imperfectly chltln- 


Ized or absent Oxyuridae, p. 65. 

Polymyarian ; or meromyarlnn with 2 spicules 2. 

2. Meromyarlnn with 2 spicules Family uncertain, p. 105. 

Polymyarian 3. 

8. Lips 3 or 6 in number and very prominent. No anal sucker in male. 

Ascaridae, p.39. 

Lips 2 or 8 or none present, mouth variable In shape. Anal sucker in male 
or rarely (Seuratum) absent Heterakldae, p. 44. 


Family ASCARIDAE Cobbold, 1864. 

Family diagnosis . — Ascaroidea (p. 39) : Polymyarian, mouth 
with three prominent lips supplied with papillae, the dorsal lip being 
median and the two others submedian and approximated in the ven- 
tral line, or with three main lips and three relatively prominent or in- 
conspicuous intermediate lips (interlabia). Male usually with two 
spicules. Caudal extremity of female terminates conically and fairly 
abruptly. 

Type-genus. — Ascaris Linnaeus, 1768. 

Subfkmily ASCABINAE Travaiios, 1013. 

Subfamily diagnosis. — Ascaridae (p. 39) : Characters of the 
family. 

Type-genus. — Ascaris Linnaeus, 1758. 

analytical nr to qknkxa or ascaunab. 


1. Lips without Mages or tentacles— ; Ascaris, p. 40. 

Lips with triages or tentacles — ... Crossophonu, p. 42. 
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Genus ASCARIS Linnaeus, 1768. 

Synonyms . — Stomaohida Pereboom, 1780; Fusaria Zeder, 1800; 
Lombricoides Merat, 1821. 

Generic diagnosis . — Ascarinae (p. 89) : Mouth with three well- 
developed lips. Male with two equal spicules, and with numerous 
papillae on the ventral surface of the body in front of and behind 
the anua Vulva near middle of body or anterior of this point. Shell 
of egg thick, with numerous mamillate projections on its outer 
albuminous layer. 

Type-species. — Ascaris lumhricoides Linnaeus, 1758. 

ANALYTICAL KEY TO SPECIES OF A8CARIB. 


1. No description Ascaris species, p. 40. 

Described species 2. 

2. Intermediate lips absent Ascaris cantoris , p. 40. 

Intermediate lips present (?) 3. 

8. Female 9 cm. long ; male unknown Ascaris laevis , p. 41. 

Female 11 cm. long ; male described Ascaris pigmentata, p. 41. 


ASCARIS apeciea Parana, 1909. 

Specific diagnosis . — Ascaris (p. 40). No description. 

Host. — M us minutoides {Leggada imnutoides). 

Location. — Stomach. 

Locality. — Fort Portal, Africa. 

Parona mentions finding one female specimen, which he calls 
Ascaris species. It seems likely to the writer that this does not 
belong in the genus A scaris or even in the Ascaroidea, but rather in 
the superfamily Filarioidea and possibly in the genus Protospirura , 
of which- 1 have a large species, superficially resembling an ascarid, 
from the stomach of a rodent. See comment on Ascaris pigmentata. 
However, in the absence of adequate data and in view of the fact that 
it is not a named 6pecies, there is nothing to gain by c ha nging the 
name used by Parona. 

ASCARIS CASTORIS Rudolph!, 1S09. 

Specific diagnosis. — Ascaris (p. 40) : Long cylindrical worms, 10.8 
to 21.7 cm. long. 

Male not described. 

Female not described. 

Host. — Castor fiber. 

Location . — Intestine. 

Locality. — Not stated. 

Perrault, Charras, and Dodart, in their memoir on marnmnla, men- 
tion these worms, and state that they are comparable to earthworms. 
Budolphi regarded them as ascarids. Such a supposition is quite 
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reasonable, though the writer is of the opinion that these and other 
ascarids from rodents probably belong in some related genus rather 
than in the restricted genus A scans. 

A8CARI8 LAEVI8 Leidy, 1856. 

Synonym. — Ascaris levis Leidy, 1904. 

Specific diagnosis. — Ascaris (p. 40) : 

Male unknown. 

Female 9 cm. long by 3 mm. thick. Lips prominent. Tail conical, 
mucronate. 

Host. — Marmota monax (Arctomys monax). 

Location. — Intestine. 

Locality . — Not stated. 

The above description from Leidy is rather inadequate, but in view 
of the size of the worm, the determination as Ascaris , and the pres- 
ence in Marmota marmota (Arctomys marmota) of a large similar 
worm, the standing of this worm may be considered in connection 
with this latter worm, Ascarie pigmentatn. 

ASCARIS PIGMENT AT A von Linetow, 1897. 


Specific diagnosis. — Ascaris (p. 40) : Characterized by a dark 
pigment occurring throughout the cuticle and the walls of the in- 


testine and esophagus. The lips (fig. 46) have dental ridges and 


there are inferior intermediate lips. 
The dorsal lip is 320 jji broad and 260 
H long. The lip pulp toward the ex- 
ternal aspect of the worm is rounded ; 
that toward the internal aspect 
divides into two parts. The lip bears 
two double papillae. There is a gross 
cuticular annulation at intervals of 
30 p. and a finer one at intervals of 5 p. 



Kig. 48. — Ascaris figment at a. Lateral 


The esophagus is 1/10.6 of the entire 
length. 


view or head. Enlarged. After von 
L lNlJTOW, 1887. 


Male 7.5 cm. long and 950 /* thick. The length of the tail is 1/227 
of the entire length. The spicules are lancet-shaped and are 1.38 


nun. long. On each side of the tail end there are 5 postanal and 
about 22 to 25 preanal papillae. 

Female 11.4 cm. long by 1.26 mm. thick. The tail end is rounded 
and measures 1/286 of the entire length. Eggs not developed. 


Host. — Marmota marmota ( Arctomys marmota). 

Location. — Not given; presumably intestine. 

Locality. — Kftnigsberg Zoological Gardens, KSnigsberg, Germany. 
The presence of intermediate lips must be taken as sufficient to 
remove this worm from the genus Ascaris. Leiper and Atkinson 
(1014) have very properly created the new genus Kathleena for 
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ascarids with interlabia, such as the well-known forms from seals. 
However, I am disinclined to put this species in the genus Kathleena . 
There is no reason to think that the esophageal appendage and in- 
testinal ceca are present and the host animals are from widely sepa- 
rated groups. On the other hand, I was surprised to find that a para- 
site I had regarded on first sight and after some examination as a 
species of Ascarw, perhaps close to Ascaris pigmentata^ was a 
species of Protospirura. The gross appearance of the animal, the 
size and other external characteristics spoke for its ascarid nature, 
but it was, nevertheless, not even in the same superfamily as the 
ascarids. In view of this fact, I have left Leidy’s and von Linstow’s 
species in the genus A scarify not on the grounds that they belong 
there, but for fear they may prove to be separated more than gen- 
etically from that genus. 

Genus CROSSOPHORUS Hemprich and Ehrenberg, 1828. 

Synonym . — Ascaris of Schneider, 1806, in part. 

Generic diagnosis . — Ascarinae (p. 39) : Head with three lips hol- 
lowed on the inside and provided with papillae or fringed. In- 
testine with two ceca directed anteriorly. Male with a simple spicule. 
Female uterus with two branches. 

Type-species. — Crossophorus collaris Hemprich and Ehrenberg, 
1828. 


ANALYTICAL KEY TO SPECIES OF CBOSSOPirORUS. 


1, Head separated from body by pronounced strangulation and surronnded by a 

collar of bifurcated fimbrice Crossophorus collaris , p. 42. 

Head not sharply separated from body and without collar of fimbriae; each 
lip provided with 3 long tentacles Crossophorus tcntaculatus t p. 48. 


CROSSOPHORUS COLLARIS Hemprich and Xhren- 
berg. x8a8. 

Synonym. — Ascaris ferox Schneider, 
1866. 

. Specific diagnosis. — Crossophorus 
(p. 42) : Lips (figs. 47 and 48) very simi- 
lar, semicircular with scalloped edge. The 
dental ridge is interrupted, forming on 
the outer edge of the lip on each side five 
combs of spines, the number of spines fig- 
ured as two to eight to a comb. An unin- 
terrupted row of spines encircles the lips, 
proceeding in a bow to the inner sur- 
face of the base of each lip, bending about 
and crossing the outer basis of the lip, going back to the body cuticle 
parallel to the posterior edge of the lip, and proceeding again to the 



Fig. 47.— CROflsoraoRUfl collaris. 
Lateral view or bead, x 90. 
AVTEB SCHXEXDEK, 1868. 


no. 3181. 


NEMATODE PARASITES OF RODENTS— HALL. 


48 


middle of the outer base of the adjoining lip. These spines are flat. 
The transition from one to another at their bases is in the form of a 


bow, and anteriorly they usually branch 
dichotomously. The intestine has two 
ceca projecting toward the esophagus. 

Male 46 mm. long. The simple bare 
spicule projects forward from a very short 
tail. This tail (fig. 49) bears a double row 
of papillae on each side. Schneider figures 
9 preanal and 10 to 12 postanal. 



Fio, 48 ,— Crossophohus collars*. 


Female 90 mm. long. Uterus with two 
branches. 


Median view of the dorsal lip. 
X 90. After Schneider, 1866. 


Hosts. — Procavia capensis {II y rax capensis ) , Procavia syriaca 
( Hyrax eyriacus). 

Location. — Cecum. 



Via. 49.— Crossophordh collaris. Posterior 
EXTREMITY OF MALE; VENTRAL VIEW. X 130. 

After Schneider, 1866. 


Locality. — Shores of the Red 
Sea. 

Schneider (1866) used the 
name Ascaris ferox, crediting it 
to Hemprich and Ehrenberg, 
and at the same time noting 
Cros8ophoru8 collaris of Hem- 
prich and Ehrenberg as a 
synonym. Ilemprich and 
Ehrenberg do not use the term 
Ascaris ferox and, so far as can 
be determined, it is a deliberate 
renaming. 

In his description, Schneider 
says the male tail bears a 
double row of papillae and 


adds “ 1 steht ganz seitlich.” It is not clear whether this means that 
one row, the outer on each side, is entirely lateral or that one papilla 
is entirely lateral, and his figures do not definitely affirm either idea, 
though leaving a presumption in favor of the first. 


CRO88OPHORUS TRNTACULATU8 Hemprich and Ehrenberg. 1S1S. 


Synonym. — Ascaris tentaculatus Ehrenberg of Nassonov (1897). 
Specific diagnosis. — Crossophorus (p. 42) : Head not distinctly 
separated from the body. Mouth provided with papillae and each 
lip hearing three very long tentacles. Worms 2 to 8 inches (about 
5 to 7.6 cm.) long. 

Male not specifically described. 

Female not specifically described. 

Host. — Procavia capensis {Hyrax capensis). 
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Location. — Cecum. 

Locality. — Shores of Red Sea. 

Hemprich and Ehrenberg state that this species is rarer than 
Cro 880 phoru 8 collaris. The descriptions suggest that the two species 
do not belong in the same genus, but in the absence of an adequate 
diagnosis of Crossophorus tentaculatus no satisfactory separation is 
possible, and there is the possibility that further study might show 
them to be congeneric. 

The name Ascaris tcntaculatus, credited by Nassonov to Ehrenberg, 
must be credited to Nassonov as A&caris tentaculatus (Hemprich and 
Ehrenberg, 1828) Nassonov, 1897. 

Family HETERAKIDAE Railliet and Henry, 1914. 

Synonym. — Heteracidae Railliet and Henry, 1914. 

Family diagnosis. — Ascaroidea (p. 39) : Polym'yarian. Mouth pro- 
vided with two or three lips or without lips and of variable shape. 
Esophagus cylindrical or club-shaped, often followed by a distinct 
bulb. Males with a preanal sucker, which may be limited by a 
chitinous ring or a delicate cuticular membrane, or formed by a 
simple longitudinal depression ; this sucker not present in Seuratum. 
Two spicules, one or both of which may tend to atrophy or show im- 
perfect chitinization, and with accessory piece present or absent. 
Vulva near middle of body. 

Type-genus. — Heterakie Dujardin, 1845. 

ANALYTICAL KEY TO SUBFAMILIES OF HCTERAKIDAK. 

1. Mouth with 2 Ups, anal sucker absent In male Seuratinae, p. 82. 

Mouth with 8 Ups 9f with Ups inconspicuous or wuntlng 2. 

2. Mouth with 3 well-defined lips ; preanal sucker nearly circular and limited by 

a chitinous ring Heteruktnae, p. 44. 

Mouth with lips Inconspicuous or wanting, rarely with 8 Ups ; preanal sucker 
fusiform and without u chitinous ring Subulurlnae, p. 51. 

Subfamily HKTKBAKINAK Railliet and Henry, 1018ft. 

Subfamily diagnosis. — Heterakidae (p. 44) : Mouth with three 
well-defined lips; esophageal bulb present or absent; preanal sucker 
nearly circular and limited by a chitinous ring; spicules equal or 
unequal; gubemaculum present or absent 
Type-genus. — Heterakis Dujardin, 1845. 

Lane (1914) proposes the subfamily Heterakinae in a strict «onna 
as “sub.-fam. nov.” The name of the subfamily must, of course, 
date from the person proposing it, not from the person restricting 
it or rewriting its diagnosis. 

ANALYTICAL KEY TO GENEBA OF HETERAKINAE. 

1. Bursa weU developed ; no gubernaculum Heterakis, p. 45. 

Bursa not developed; gubernaculum present Paratpidoderv, p. 40. 
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Genus HBTBRAKIS Dujardln, 184B. 

Synonym. — Heteracis Molin, 1858c; Ganguleterakiu Lane, 1914. 

Generic diagnosis . — Heterakinae (p. 44) : Mouth with three lips. 
Esophagus subcylindrical, progressively swollen toward its posterior 
extremity and with a distinct bulb. Two lateral membranes present 
or absent. Males with caudal alae well developed to form a bursa 
sustained by papillae of raylike appearance. Spicules generally un- 
equal, at times equal or subequal, with- 
out accessory piece. Preanal sucker 
with a distinct chitinous ring. Females 
with vulva toward the middle of the 
body, the uterine branches passing in 
opposite directions. The eggs have a 
thick shell. \ 

T ype-species. — Heterakis vesicularis 
(Froelich, 1791) Dujardin, 1845. 

HETERAKIS SPU 1 I 0 SA Schneider. 1866. 

Synonyms. — Heterakis dahomensis 
Gendre, 1911; Gangvleterakis gangula 
Lane, 1914. 

Specific diagnosis. — Heterakis (p. 45) : 

Head 70 to 80 p in diameter. Mouth 
with three distinct subequal lips; each 
lip with two lateral papillae and appar- 
ently one median. 

The small mouth cavity is followed 
immediately by the esophagus. About 65 
to 75 (a from the head end the esophagus 
lumen dilates transversely and abruptly 
narrows to its original diameter. Ex- 
clusive of the bulb, the esophagus is 
625 to 685 |t long and 60 to 70 p in Viomm.' 

diameter; the bulb is 250 to 800 a no. 8 o.-h*w«aw* anmou. ah- 
long and 125 to 170 p in diameter. 

The cavity of the bulb is dilated posteriorly and lined with a chiti- 
nous investment, the shape of the cavity varying with the contrac- 
tion of the bulb. The lining of the esophagus proper shows a deli- 
cate transverse marking. The cuticle shows a fine longitudinal and 
transverse striation. A short distance back of the head a lateral 
membrane (fig. 50) originates and rapidly attains its maximum de- 
velopment, gradually diminishing posteriorly and continuing to the 
posterior end of the body. The two cervical papillae are about 225 
to $50 p from the anterior end of the body. The excretory pore is 
about 440 p from the head end. 
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Male 6.4 to 9.85 mm. long and with a maximum thickness of about 
260 ix. There is a well-developed bursa (figs. 51 and 52) which origi- 
nates anterior of the preanal sucker. It is sustained in the anal 
region by three pairs of papillae and is notched at the distal termina- 
tion of the third of these. The bursal lobe originating at this notefi 
is a small one, the bursa abruptly diminishing in diameter just 
behind this pair and being continued as the terminal portion 
accompanying the tail proper. This last portion is sustained by 
three pairs of papillae and extends to the tip of the acutely pointed 



'Mom (II. 1 

Fig. 51.— Hsteraku stumoaa. 
Posterior extremity or 
male; ventral view. 



Fig. 52.— Hxtxraus spvmosa. Pos- 
terior EXTREMITY OF MALE; LAT- 
ERAL VIEW. 


tail. Of the three pairs of papillae sustaining the bursa in the anal 
region the anterior pair is much the largest. The proximal portion 
appears to be thick and granular, the diminished distal portion is 
thin and clear. The next pair of papillae behind this is shorter and 
has the same structure, a granular proximal portion and a clear dis- 
tal portion. The next pair of papillae, that in relation with the 
bursal notch, does not show this same structure; it is longer than 
the preceding pair. Of the three pairs of papillae sustaining the 
bursa along the tail proper the anterior pair is the thinnest,, the 
middle the thickest, and the posterior pair is intermediate in thick* 
ness. These are all of about the same length. It is sometimes diffi- 
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cult to see more than two pairs of papillae on one or both sides of 
the tail membrane, possibly due to doubling or crumpling. In addi- 
tion to the six 'pairs of papillae which sustain the bursa, there are 
four other pairs. Of these, two stalked pairs are in the region of 
the sucker, the apparent relation to the sucker being rather variable. 
The other two pairs are sessile and are in the vicinity of the cloacal 
aperture; they are rather difficult to observe accurately. The cloacal 
aperture is variable in shape or presents variations .due to point of 
view or distortion. The sucker (fig. 53) is a powerful pedunculate 
structure, with a strong chitinous invest- 
ment interrupted on the posterior border 
by a papilliform elevation. The sucker is 
elliptical, with a transverse diameter of 
about 86 p and a longitudinal d iumeter of 
65 to 82 (A. There are well-developed mus- 
cular strands from the base of the sucker 
to the opposite body wall. The spicules 
are subequal, 200 to ( ? ) 400 p in length, 
flattened, and have a pronounced longi- 
tudinal striation. They are thickest at the 
proximal end and taper gradually to a 
point. They are very flexible, and com- 
monly show signs of curving, twisting, and 
bending in mounting. The proximal end terminates in a short open 
hook bending laterally. The distance from the posterior margin of 
the sucker to the tip of the tail is 435 to 500 (a; the distance from the 
cloacal aperture to the tip of the tail is 250 to 300 p. 

Female 7 to 13 mm. long with a diameter of 300 to 520 p. The 
anus is from 680 to 740 p from the posterior end of the body. The 
vulva (fig. 64) is slightly posterior of the middle of the body. It 
has two prominent transverse lips with one or two cuticular promi- 
nences before and behind it in. the midventral line. Each lip of the 
vulva bears two papillae. The vagina appears to be surrounded by 
a spiral band for some distance back from the region near the vulva. 
From the vulva the vagina turns forward for a short distance and 
then turns and extends posteriorly for a short distance. Apparently 
it then forks to form the anterior and posterior uterine branches. 
These extend forward and backward, respectively, and then turn 
back, transform into the ovaries, and as such make their way in 
numerous transverse loops through the anterior and posterior ends of 
the body. The egg has a mamillated shell about 4 p thick and is 55 
to 60 by 40 to 55 p in diameter. Eggs segmenting when oviposited. 

Boete. — Epimys norvegicue (Mut deownanut ), Epimya rattus 
(But ratttie), Crieetomyt gembiarm . 



I \ 

1/10 mm. 

Fig. 53 . — Heterakis spumosa. 
Caudal sucker or male; ven- 
tral view. 
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Location. — Cecum. 

Localities . — Cosmopolitan: Germany, Austria (Trieste), South 
America (Rio Janeiro), Australia (Brisbane), Africa (Abomey, 
Dahomey), India, United States (Washington, District of Columbia; 
Bowie and Bethesda, Maryland; Massachusetts; Wooster, Ohio; 
Kearney, Nebraska ; Detroit, Michigan ; Idabel, Oklahoma). 

The above calls for some 
comment. In the first place, 
I have regarded Heterakis 
dahomensis Gendre, 1911, as a 
synonym of Heterakis spu- 
mosa. Gendre’s figures and de- 
scription seem to warrant this 
in spite of the fact that there 
are some discrepancies between 
his description and that com- 
monly given or given in the 
above notes. His specimens 
measure a little larger than is 
usual, but still within the rea- 
sonable limit of variation. He 
only figures two papillae on the 
tail proper, but that may easily 
be due to errors of observation 
or even anomalies. The spicule 
measurement given by him 
(400 |l) is longer than I find it. 
J find the connection between 
the vagina and the uteri rather 
difficult to ascertain; but the 
point of union appears to be 
just a little posterior of the 
vulva. This is approximately 
where Cobb (1896) states that 
the vagina and uteri meet in the 
type species, H. vesicvlaris , but 
I have found on dissection that 
the vagina and ovijector in 
that species make up a much larger affair extending far posterior of 
the vulva. Cobb’s figuring would make the distance from the vulva 
to the utero-vaginal union about 840 or 880 i*. In a diBaanted speci- 
men I find the actual distance to be 4.472 mm. and aomathing the 
same sort m%y be true of H. spumosa. 

I have, also made Oanguleterakis gangvla Lane, 1914, a synonym of 
Heterakis spumosa. Lime’s species was collected from Epvmys nor • 
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vegicus in India, and his description and figures leave no doubt that 
this is Heterakis spumosa. He quotes Schneider’s (1866) description 
of H. spumosa and then states : “ I have been unable to obtain any 
specimens of H. spumosa from Europe. The difference in. length 
makes it reasonable to conclude that this is a different species from 
that now described.” It appeals to the present writer as unsafe to 
make a new species on a slight difference in size where a described 
species is known to exist in the same host and in the same location, as 
animals of all sorts have a more or less definite range of size but not a 
fixed size. As a matter of fact, my own measurements for H. spu- 
tnosa vary beyond those given by Lane for his species and those given 
by Schneider for U. spumosa. 

Genus PARASPIDODERA Travassos, 1014a. 

Generic diagnosis. — Heterakinae (p. 44) : Mouth with three large 
conspicuous lips. Esophageal bulb present. Males without caudal 
bursa. Spicules equal or subequal. 

Gubemaculum present. Vulva anterior 
to the middle of the body. 

Type-species. — Paraspidodera uncinata 
Travassos, 1914a. 

PARASPIDODERA UNCINATA Travauo*. 1914a. 

Synonyms. — Ascaris uncinata Ru- 
dolphi, 1819, of Travassos, 1914a; Hete- 
rakis uncinata Schneider, 1866, of Tra- 
vasaos, 1914a. 

Specific diagnosis. — Paraspidodera 
(p. 49) : Mouth with three large equal 
lips (fig. 56). Esophagus 1.098 to 1.169 
mm. long. Excretory pore 540 (i. from 
the anterior end. 

Mate 11 mm. long by 300 p. thick. 

No caudal bursa. Preanal sucker 
(figs. 56 and 57) round, about 68 |t wide, and with a chitinous 
ring beaming a papilliform node on the posterior margin. Seven 
pairs of preanal, 1 pair adanal, and 13 pairs of poetanal papillae. 
01 the preanal papillae, one pair is somewhat anterior of the sucker, 
another is adjacent to the anterior margin of the sucker, another at 
the side of the sucker, another at the posterior border of the sucker, 
and three pairs nearer the anus. Of the postanal papillae, the two most 
anterior pairs are near the median line, the third pair is remote from 
tile median line, and the remaining 10 pairs are arranged in two 
longitudinal lines on each side of the tail, the lines most remote from 
the median line presenting in profile on viewing the ventral surface 
10SOO*— 4»rocJ>fJC.T<d50— 1« i 



Fig. 56.— Paraspidodera tma- 
ivata. Lateral view or head. 
Enlarged. After Travassos, 
1914. 
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of the worm. The spicules are nearly equal, 470 /a long. The guber- 
naculum is 136 pi long. The cloacal aperture is 279 p from the poste- 
rior end. 

Female 16 mm. long by 400 p thick. The vulva is anterior to the 
middle of the body. Eggs ellipsoidal, 43 by 81 pi in diameter, not 



Fig. 66.— Parabtidodbra 
uncinata. Posterior 

EXTREMITY OF MALE; 
VENTRAL VIEW. ENLARG- 
ED. After Travabsos, 
1014. 



Fig. 67.— Farasrdodera uncinata. Posterior ex- 
tremity of male; lateral view. Enlarged. 
After Travabsos, 1914. 


segmenting when oviposited. Anus 1.198 mm. from the posterior end 
of the body. 

Host.— C avia porcellus. 

Location . — Cecum and colon. 

Locality. — Brazil. 

The species described here, according to Travassos (1914a), “are 
considered to belong to H. uncinata Budolphi, as they are of the 
same size, besides having also a long sidecrest.” On comparing Tra- 
vaaBos’s figures and description with those for Eetcrakis uncinata 
given by Schneider (1866), I am unable to agree with thiB finding. 
It is true that the worms are of about the same size and that they 
both have lateral alae. It is also true that Schneider states that he 
had only a few poorly preserved specimens and that his description 
was consequently incomplete. But Schneider figures a long, fuel- 


*ro. 2191. 


NEMATODE PARASITES OF RODENTS— BALL. 


51 


form sucker, apparently without a limiting chitinous ring and its 
accompanying papilliform node, and Travassos describes and figures 
a circular sucker with a prominent chitinous ring bearing on its pos- 
terior margin a papilliform node. Even in poorly preserved mate- 
rial the heavy chitinous sucker can be depended on to remain in 
evidence. Schneider figures a worm in which the distance from the 
sucker to the cloac&l aperture is more than twice the distance from the 
tip of the tail to the cloacal aperture, whereas Travassos figures a 
worm in which the distance from the tip of the tail to the cloacal 
aperture is more than five times the distance from the sucker to the 
cloacal aperture. Schneider figures a total of 11 pairs of papillae, 
while Travassos describes and figures a total of 21 pairs of papillae. 
We must therefore conclude that Schneider gave a most inaccurate 
account of the important features of his specimens or that Travassos 
had described a new species. Without feeling that a final verdict 
is possible, I still believe it is better to keep two apparently different 
species separate rather than to suppress Schneider’s description. I 
have therefore accepted Travassos’s species as a new one, and accepted 
the name as a new one, regarding this species as type of the new genus. 
The specific name is to be regarded as valid and based on a misdeter- 
mination. There is some question as to the proper action in a case of 
this sort, but as this action makes no change in the name I have pre- 
ferred it. 


Subfamily STTB'UXiTJRIN.A.E TrarMioa, 1914a. 

Synonym . — Kathlaniinae Lane, 1914. 

Subfamily diagnosis . — Heterakidae (p. 44) : Mouth with lips in- 
conspicuous or lacking, rarely with three lips, followed by a vesti- 
bule; esophageal bulb present; preanal sucker fusiform and not 
limited by a chitinous ring; spicules unequal, one or both occasionally 
lacking or imperfectly chitinized; gubemaculum usually present, 
rarely lacking. 

Type-genus. — SuSulura Molin, 18606. 

The present writer is unable to determine whether Subulurinae 
Travassos, 1914<t, or Kathlaniinae Lane, 1914, is the earlier name, as 
Travassos’s paper bears no date of publication and the date of re- 
ceipt of available copies indicates nothing as to whether it preceded 
or followed Lane’s paper. As matters stand, the name Subulurinae 
has been used because it is based on a better known genus from 
commoner and better known hosts. Lane’s subfamily is based on a 
new genus and species of worm from the turtle in India, and a casual 
examination of the descriptions of the two included species suggests 
that certain features may in time warrant restricting his forms to a 
subfamily Kathlaniinae and divorcing it from the genera which 
may better be iaduded under the Subulurinae. 
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ANALYTICAL KEY TO GENEBA OF 8UBULUBINAB. 

1 . Male with no spicules or accessory piece visible Hetcroxyncma , p. 56. 

Male usually with 2 spicules ; occasionally with 1 2. 

2. Buccal cavity with very thick chltinous lining in anterior portion and 

with 3 small teeth, with a rounded free edge, limiting the esophageal 

aperture Altodapa, p. 60. 

Buccal cavity with a very thin lining and with 3 large teeth, with a 
sharp free edge, at its base Bubulura , p. 52. 

Genus SUBULURA Molin, 18606. 

Synonyms . — Heterakis Dujardin, 1845, of authors: Oxynema von 
Linstow, 1899, of Railliet and Henry, 1914, in part. 

Generic diagnosis . — Subulurinae (p. 51) : Mouth rarely with three 
lips, sometimes round, usually oval or hexagonal with the long axis 
dorso-ventral. Mouth followed by a vestibule with a very thin 
chitinous lining at the base of which are three large teeth, each with 
a sharp free edge, marking the beginning of the esophagus. Esopha- 
gus club-shaped, with a distinct terminal esophageal bulb. Six 
cephalic papillae usually quite distinct. Two lateral membranes 
often present. Males with caudal alae slightly developed or lacking. 
Spicules equal and provided with an accessory piece. Preanal sucker 
fusiform and without a chitinous ring. Female with the vulva near 
the middle of the body. Uterus probably similar to that of Heterakis . 
Eggs subglobular, almost always containing an embryo when ovi- 
posited. 

Type-species . — Subulura acutissima Molin, 18606. 

Seurat (19156 ) states that Oxynema is a synonym of Allodapa, 
since 0 . rectum is identical with Allodapa crassispicvlum. Oxynema 
is not regarded, therefore, as a subgenus of Subulura . 

ANALYTICAL KEY TO SPECIES OF 0UBULUBA. 

1. Head simple Bubulura andersoni , p. 52. 

Head with 3 lips 2. 

2. Male 13 ram. long ; from Cavia aperea Bubulura undnata , p. 53. 

Male less than 12 ram. long ; from Euxcrus cry thr opus —Subulura boueti , p. 54. 

8 UBULURA ANDERSONI (Cobbold, 1876 ) Railliet and Henry, 1914 . 

Synonym . — Ascaris andersord Cobbold, 1876. 

Specific diagnosis . — Subulura (p. 52) : Head simple and unarmed. 
Body finely drawn out in front and sharply pointed behind in both 
sexes. 

Male attains a maximum length of 12.5 mm. Tail “ furnished with 
a minute oval-shaped spine at the tip.” Two long arcuate spicules 
slightly winged at the distal extremity (fig. 58). 
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Female attains a maximum length of 19 mm. and a thickness of 
1 mm . Tail “ with the terminal spine continuous and scarcely dis- 
tinct ” (fig. 58) . Vulva not located. Ova nearly spherical, 50 to 63 y 
in diameter, and containing coiled embryos when oviposited. 

Host. — Sciurus species. 

Location. — Cecum. 

Locality. — Northeast India. 

The presence of embryos in the egg 
when oviposited, as well as the site of 
infestation, indicate clearly that this is 
not a species of A scans, as Cobbold 
made it. Railliet and Henry have 
tentatively assigned it to the genus 
Subulura, and despite the fact that the 
evidence is quite incomplete in impor- 
tant respects, it still seems sufficiently 
likely to warrant placing it there 
rather than leaving it in a genus in 
which it obviously does not belong. 

Cobbold’s statement that the worm 
has a simple head has been used in the key to differentiate this species 
from the following, but Cobbold’s study of his species was not ade- 
quate for proper description, and it can not be taken too seriously. 
The worm may or may not have lips. 

SUBULURA UNCINATA (Rudolphi, 1819) Hall, 1918. 

Synonym s. — Ascaris uncinata Rudolphi, 1819; Hcterakis uncinata 
(Rudolphi, 1819) Schneider, 1866. 

Specific diagnosis. — Subulura (p. 52) : Mouth with three lips. 
Lateral membrane begins one-third of the length of the body from 
the head. 

Male 13 mm. long. Tail ends in an attenuate unciniform apex 
(fig. 69). Bursa very little developed. There are five pairs of 
preanal papillae, of which one pair is adjacent to the sucker, three 
pairs close to the cloacal aperture, and one pair about halfway be- 
tween the cloacal aperture and the sucker. There are six pairs of post- 
anal papillae. One pair of preanal and one pair of postanal papillae 
are large and prominent. The sucker is fusiform and, judging from 
this shape and from Schneider’s figure, is without a chitinous ring. 

Fenude. — 16 mm. long. Tail straight and sharp. 

Hosts. — Cavia aperea (Cavia aperia ) , Cuniculus paca (Agouti 
paea). 

Location . — Cecum. 

Locality. — Brazil. 


a b 



Fig. 68. — Subulura an person i. Pos- 
terior EXTREMITY OF TIIE MALE (a) 
AND 07 THE FEMALE (6). ENLARG- 
ED. After Cobbold, 1876. 
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This is the species which Travassos has regarded as identical with 
his Paraspidodera uncinata. For reasons given in the discussion of 
that species, it seems safer to regard the two species as distinct. On 
the other hand, it seems quite likely, as far as the descriptions are 
concerned, that Subulura boueti and S. uncinata 
are identical, though they are kept separate here 
on account of the different hosts and localities 
and to await additional data. The only differ- 
ence in size utilized in compiling the key is of no 
significance. 

SUBULURA BOUETI (Oaiidn, 1911) Tnvanoa, 1913. 

i Synonyms. — II eterakift boueti Gendre, 1911 ; 
Subulura ( Oxynema ) boueti (Gendre, 1911) 
Hail liet and Henry, 1914. 

Specific diagnosis. — Subulura (p. 52) : Body is 
pale yellow and is attenuated, especially poste- 
riorly, in both sexes. There are two small lateral 
alae. The cuticle is finely striate. The cephalic 
extremity is truncated and shows no trace of lips 
or sign of demarcation from the rest of the body. 
The head tears six fungiform papillae, almost 
equidistant in arrangement, four of them sub- 
.median and two lateral, disposed in a circle 
about the buccal orifice which is large, circular, 
and yawning. The mouth cavity is large and 
cylindrical, its base provided with three strong 
muscular teeth covered with chitin. The pharynx 
is short. The esophagus thickens gradually to 
its posterior extremity where it presents a slight 
swelling. The esophageal bulb is rounded. The 
_S ro8T«uoE V ex i 11 * 68 *'* 11 ®’ w hich at its origin is larger than the 
TBEMITY or male; yen- esophageal bulb, follows a straight line without 
xaitvaw. Enlarged, notable variation to the anus. The excretory 
pore occurs on the ventral surface at the union 
of the anterior and middle third of the length of the esophagus. 

Male 9.55 to 11.10 mm. long and 440 to 480 p thick. Esophagus 
1/5.5 to 1/6 and tail 1/28 to 1/81.7 of total length of body. The pos- 
terior region (figs. 60 and 61) is always curved toward the ventral 
surface and terminates in a conical pointed tail, followed by a sm all 
mucronate appendix. It is provided with a bursa, of which the alae 
extended from the region of the sucker to the base of the caudal 
appendix. The sucker is oval and is not delimited by a chitinous ring. 
There are five pairs of preanal and six pairs of postanal papillae. 
The first pair of preanal is submedian and is even with the middle of 
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the sucker ; the second pair is submedian and almost equidistant be- 
tween the sucker and the cloacal aperture; the third pair is submedian 
and is just anterior of the cloacal aperture ; the fourth and fifth pairs 
are close together and lateral, the fifth being farthest from the median 
line and sustaining the bursal membrane. The first and second pairs 



FlO. flO.—SUBULUIU BOU- 
xn. Posterior ex- 
tremity or male; ven- 
tral view. Enlarg- 
ed. After Gxndre, 
1011 . 



FlO. til SUBU LURA BOUETI. POSTERIOR EXTREMITY 

or male; lateral view. Enlarged, atter 
Gxndre, ion. 


of postanal papillae are large and submedian; the fifth and sixth 
pairs are also submedian, but much smaller; the third and fourth 
pairs are lateral, the third pair sustaining the lateral membrane and 
the fourth pair being the smallest of all the papillae. There is a 
single spicule, the right, and an accessory piece (fig. 62). The 
spicule is Btrong, curved, and finely striate transversely. It is 980 p 
long and is composed of two distinct parts ; the short proximal part 
is cylindrical and terminates in a funnel-shaped head, while the 
longer distal part terminates in a point and is provided with two 
lateral alae. The accessory piece is awl-shaped and abruptly en- 
larged at the base. On its ventral face is a groove, along which the 
spicule slides, formed by a simple depression on the side of the base 
and by two small, flexible, membranous folds on the side of the point. 

’Female 15.52 to 18.78 mm. long and 600 to 640 p thick. Esophagus 
is 1/7.6 to 1/8.4 and tail 1/11.9 to 1/18.8 of the total body length. 
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The tail (fig. 63) is straight and conical and terminates in a small 
point comparable to that of the male. The vulva is very prominent 
and visible to the naked eye. It opens transversely on the ventral 
surface in the anterior portion of the body about 1/2.5 of the total 



HOB. 62, 03. — SUBULURA BOUETI. 62, ACCESSORY PIECE IN ANTERIOR, 0 , AND POSTERIOR, ft, VIEW, AMD 
THE SPICULE, C. AFTER GSNDRE, 1011. 63, POSTERIOR EXTREMITY OF FEMALE. ENLAROED. AFTER 
Gendbk, 1911. 


body length from the head. The genital apparatus is double. The 
eggs have thin shells and are rounded in shape. They average 62 p 
long and 52 /* wide. They contain an embryo, always rolled up like 
a snail, in a uniform fashion, when oviposited. 

Host. — Euxerus erythropus ( Xerus erythropus). 

Location. — Intestine. 

Locality. — Agouagon, Dahomey. 

As noted in the discussion of 8. uncinata , there seem to be no 
morphological differences between that species and 8. boueti. 


HETEROXYNEMA Hall, 1910, new genus. 

Generic diagnosis. — Subulurinae (p. 51) : Mouth with three lips; 
teeth feebly, if at all, developed at the base of the mouth. Two 
cervical alae present. No spicules or gubemaculum visible. Pre- 
anal sucker fusiform and without a chitinous margin, the margin 
consisting of a delicate cuticular membrane, which is apparently 
lacking in the median line anteriorly and posteriorly, so that the 
sucker has two lateral cuticular membranes. The vulva is near the 
union of the anterior and middle thirds of the body. The eggs are 
bluntly pointed, somewhat similar to those of Oxyuris . 

Type-species.— Heteroxynema wcultefom Hall, 1916. 
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HBTBROXYNEMA CUCULLATUM Hall, t»i6, new ipeclM. 

Specific diagnosis. — Heteroxynema (p. 56) : Males approximately 
half as long or less than half as long as females (fig. 64). The 



64. 66. 


VMM. 64, 66.— HSTKEOXYNXMA CUCULLATUM. 64, Mali, a, AND FEMALE, 6. 66, HEAD; 0, DOIAAL VIEW; 

6, VENTRAL VIEW. 

cuticle has a transverse striation. There are three simple lips, one 
dorsal and two latero-ventral, each bearing a median papilla appar- 
ently double and with a papilla between the adjacent lips. The 
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buccal cavity is simple and shallow. The esophagus is club-shaped, 
gradually thickening posteriorly and terminating in a bulb. The 
bulb is often deeply set in the dilated enfolding anterior end of the 
intestine. The prominent cervical alae 
start at the base of the lips and swing 
around toward the ventral surface 
(fig. 65). 

Male 2.786 to 4.47 mm. long and 140 
to 170 p thick in front of sucker. Head 
diameter about 65 |jl. The esophagus, 
exclusive of the bulb, is about 355 to 515 
|l long and 50 to 70 p thick. The bulb 
is 136 to 172 («. long and 112 to 145 p. 
thick. Nerve ring 130 pi from head end 
in one specimen. The bursal membrane 
is very slightly developed. Most of the 
caudal papillae (fig. 66) are clustered 
about the cloacal aperture, a single pair 

holding an iso- 
lated position 85 
to 112 ii. from 
the tip of the 
tail. The clo- 
aca! aperture is 
about 235 pi 
from the end of 
the tail. Here 
is a line of 6 
adanal papillae, 
two outer larger 
ones and two 
smaller ones 
just median of 
each of these. 

Just posterior of 
, these papillae is 

fronifft a pair in the 1 |/20mm * 

Fio. hetmoxtnema cvcvl - submedian posi- 

latum. Postrrior extremity Fig. 67 . — Hitxroxynkma cocul- 

OF MALE. “?“» lOllOWea LATOII. AMAL KWH* OF VAU. 

directly by an 

unpaired papilla in the median line. No preanal papillae have been 
observed, the total number of papillae present being 11. There are 
no spicules present. The sucker (fig. 67) has a delicate longitudinal 
and transverse sculpturing which gives the effect of fenestration. 
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It is fusiform, 112 to 130 p long and of variable width owing to con- 
traction and folding of the flexible edges. These cuticular mem- 


branes are on the lateral margins 
of the sucker, but are apparently 
lacking in the median line anteriorly 
and posteriorly. The posterior 
border of the sucker is about 515 to 
600 from the tip of the tail. 

Female 7.39 to 7.9 mm. long and 
845 to 415 (j. thick in the region of 
the vulva. The posterior end of the 
body terminates in a blunt point. 
The esophagus, exclusive of the 
bulb, is about 430 to 535 (i long and 
56 to 70 thick. The bulb is 198 
to 240 |t long and 130 to 185 |x 
thick. Nerve ring 170 p. from head 
in one specimen. The anus is about 
1.05 mm. from the tip of the tail. 
The vulva is at the union of the 
anterior and middle thirds of the 
body, 1.8 to 3.265 mm. from the 
head. The vagina has its walls 
wound with a close spiral similar to 
that of Heterakis spumosa, and ex- 



Fio. 68 .-— Hktzroxtnkma cucullatum. 
Vulva region or feu ale, showing 
POSITION or VAGINA. X 02.5. 




Fig. 60.— Hitxboxynkma cucuuArvu. Boos, x 840. 


tends forward from the vulva toward the head and then turns back 
toward the tail (fig. 68). The posterior portion of the body is densely 
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filled with uterine convolutions distended with eggs. Apparently two 
uterine branches. The eggs (fig. 69) are of the same type as those 
of Oxyuris, elongated, flattened on one side and the ends terminating 
in rounded points. They are 98 to 100 p long and 35 p thick. 

Host. — Euta.miae amoenus opcrarius. 

Location. — Cecum and large intestine. 

Locality. — San Acacio, Costilla County, Colorado. 

Type material. — No. 16637, U.S.N.M. (Bureau of Animal Industry 
helminthological collection). 

It seems probable that the males in the writer’s possession are 
sufficiently mature to have the spicules developed, as the eggs in the 
females show various segmentation stages. 

Genus ALLODAPA Diesing, 1801. 

Synonym. — Not Allodapa Brunn, 1878, orthopteron; Oxynema von 
Linstow, 1899. 

Generic diagnosis. — Subulurinae (p. 51) : Body reddish in color, 
thick, attenuated posteriorly, and with two lateral cervical alae. 
Mouth elongated dorso-ventrally and surrounded by six papillae. 
The buccal cavity with a thick chitinous lining in its anterior 
portion; at its base three small teeth, with a rounded free edge, 
limiting the entrance to the esophagus. The esophagus is club- 
shaped posteriorly, and there is a distinct esophageal bulb. The 
nerve ring surrounds the anterior portion of the esophagus and the 
ventral excretory pore is posterior of the nerve ring. The vulva is 
anterior of the middle of the body and is not prominent. The ovi- 
jector is directed anteriorly and is characterized by a very long 
sphincter, presenting at one point a globular secreting portion where 
the egg remains some time before oviposition. The male has straight 
caudal alae. There are two spicules, terminating in fine points, and 
a triangular gubernaculum. The sucker is some distance from the 
cloacal aperture, devoid of a chitinous ring and shows radiating 
muscular fibers. 

Type-species. — Allodapa allodapa (Creplin, 1868) Seurat, 1914a. 

Seurat (1915a) states that the type of Oxynema*, 0. rectum, is 
identical with Allodapa crmsispiculam. 

ALLODAPA ELONOATA Seurat, 19140. 

Specific diagnosis. — Allodapa (p. 60) : Long, slender worms, with 
straight ceryical alae which are finely striate transversely and do 
not extend posterior of the middle of the esophagus. Mouth sur- 
rounded with six papillae. The buccal cavity (fig. 70) divided into 
two parts, the anterior portion with a thick chitinous lining, the 
posterior portion with a separate thick chitinous lining and with 
three cuneiform, sharp-pointed, slightly bent teeth. 
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Male 20.5 mm. long. Esophagus very short, the total length, in- 
cluding the bulb, equal to one-fourteenth of the body length. The 
tail (fig. 71) is short; the distance from the cloacal aperture to the 
tip of the tail is 230 p. The sucker is feebly developed, elongated and 
without chitinous ring. The caudal alae are straight. There are 


10 pairs of caudal papillae, of which 5 are pre- 
anal and 5 postanal. The most anterior pair of 
preanal is asymmetrically disposed in the region 
of the sucker; the second pair asymmetrically 
disposed in the region near the origin of the 
caudal alae; the third pair is asymmetrically 
disposed in the region of the gubernaculum ; the 
fourth and fifth pairs are close together and 
slightly asymmetrical in the region just anterior 
of the cloacal aperture, the fifth pair support- 
ing the caudal alae. The first and second pairs 
of postanal papillae are sessile and are sym- 
metrically disposed ; the third pair supports the 
caudal alae; the fourth pair is sessile and sym- 
metrical; the fifth pair is quite asymmetrical 
and supports the caudal alae. The caudal glands 

open on the 



ventral surface 
between the 
third and fourth 
postanal papil- 
lae. The spic- 
ules are short 
and equal, 250 p 
long. The gub- 
ernaculum is 
shaped like an 
arrowhead and 


110. 70.— AUODAPA ELONOATA. LATEB- Jg JgO U long. 

AL VIEW or OPTICAL SECTION Of THE „ . ° - 

■bad. x uo. apteb sevbat, ioi«. * emace so 

mm. long, with a 



FlO. 71.- Allodapa 
E LON GAT A. POSTE- 
RIOR EXTREMITY OF 

male; ventral view, 
«, Orifice of caudal 
gland. After Seu- 
rat, 1914. 


maximum thickness of 650 |i. The esophagus is very short ; its length, 


including the bulb, is one-seventeenth of the total length of the worm. 
The short tail (fig. 72) is conical and 915 ^ long; the caudal glands 
open in its posterior fourth. The inconspicuous vulva is anterior of 
the middle of the body and divides the body in the ratio of 5 : 8. The 
ovijector is directed posteriorly ( ?), the very elongated tube attain- 
ing a length of 8 mm. The posterior uterus extends to the origin of 
the rectum and the anterior uterus extends within a millimeter of the 
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esophageal bulb, the ovaries being side by side in the prevulvar re- 
gion. Eggs numerous, containing an embryo when oviposited, and 
70 to 77 |i long by 63 to 65 p. thick. 

Host. — DipodUlus campestris ( Dipodilla campestris). 

Location. — Cecum. 

Locality. — Bou-Saada, Algeria. 

In a previous paper Seurat (1914a) has noted that 
Allodapa has the ovijector directed anteriorly. I 
have queried in the foregoing his statement that 
A. elongata has the ovijector directed posteriorly. 


Ini 

i V V.' 

mi 
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SKITRATINAK Ball, 1910, new snbfemily. 

Subfamily diagnosis. — Heterakidae (p. 44) : 
Transitional forms in which the male is without an 
anal sucker. Mouth with two lips. No esophageal 
bulb present. Male with short, equal, or subequal 
spicules, and with a gubemaculum. Vulva near 
middle of body. Uteri divergent. 

Type-genus. — Seuratum Hall, 1916. 


Fio. 72.— Allodapa 

ELONGATA. I’OSTE- 
JUOR EXTREMITY OP 

. female; ventral 
view, a, Orifice 

OF CAUDAL GLAND. 

Enlarged. After 
Seurat, 1014. 


SEURATUM Hall, 1910, new genus. 

Synonym. — Ophiostomum Creplin, 1839, of Seu- 
rat, 1915a. 

Generic diagnosis. — Seuratinae (p. 62) : Charac- 
ters of the subfamily. 

Type-species. — Seuratum tacapense (Seurat, 1915a) Hall, 1916. 
This genus is named after Seurat, in recognition of his consider- 
able contributions to nematology, especially in regard to the structure 
and importance of the female genitalia. 


SEURATUM TACAPENSE (8cunt, 1915a) Hall, 19x6. 


Synonym. — Ophiostomum tacapense Seurat, 1915a. 

Specific diagnosis. — Seuratum (p. 62) : Slender worms, attenuate 
at both extremities, the posterior extremity terminating in a small 
mucronation. Cuticle with fine transverse striations at intervals of 
10 /*, and with 64 longitudinal bands, very straight, dark, and pre- 
senting in the median line of each band a dentiform thickening of the 
transverse striations, the point of this dentiform structure being 
directed posteriorly (fig. 73). The straight lateral lines are 60 /* 
wide. No lateral alae present. There are numerous long straight 
muscle cells. There are two not very prominent cervical papillae, 
situated about two-fifths of the length of the esophagus from its 
anterior extremity. The excretory pore is very small and opens 
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in the mid-ventral line posterior of the nerve ring and a little anterior 
of the level of the cervical papillae (fig. 74). The mouth (fig. 75) 
is elongated dorso-ventrally and bounded by two lateral lips with a 
thick internal border; each lip bears two large papillae. The mouth 
opens into a very short buccal cavity with 


a thick lining. The esophagus is notably 
short; it is one-twentieth of the total length 
Qf the body of the female and one-twenty- 


second of that of the male, 
situated one-fifth of 
the length of the 
esophagus from the 
anterior extremity. 
There is no division 
into muscular and 
glandular portions. 
The posterior extrem- 
ity at the union with x 
the intestine has a § 
valvular structure. 

Male 18.5 to 22.5 
mm. long and vrith a 
maximum thickness 
of 480 |&. The short, 
conical tail termi- 
nates in a small 
mucronation. The 



The nerve ring is 




78. 


74. 


75. 


Fioi. 73-76.*— Seuratum tacapense. 73, A fragment of cuticle. Magnified. After Seurat, 1915. 
74, Anterior extremity of body. After Seurat, 1915. 75, o, Head viewed from the front; b , 
POSTERIOR EXTREMITY OF MALE, VENTRAL VIEW. AFTER 8EURAT, 1915. 


distance from the cloacal aperture to the posterior extremity 
of the tail is 250 p. There are two straight symmetrical bursal 
alae (fig. 75). From a distance anterior of the cloacal aperture the 
ventral region of the body is covered with about 20 longitudinal 
rows of cuticular shields which become confluent a short distance 
anterior of the cloacal aperture; the circumcloacal region and the 
bursal alae are entirely covered with these shields, with a resultant 
verrucous appearance; only the inferior lip of the cloacal aperture 
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forms a smooth semicircular area. The transverse striation termi- 
nates on the ventral surface 800 n anterior of the cloacal aperture. 
The cloacal aperture is bounded by a very distinct anterior border. 
There are four pairs of large sessile preanal papillae, the first pair 
being situated anterior of the origin of the bursal alae. There are 
six pairs of postanal papillae, of which the second and fifth pairs 
posterior of the cloacal aperture are pedunculated. The short 
spicules are equal or subequal, 140 n long, and slightly curved. They 
are only in contact at their distal extremities, forming a V inside the 
gubemaculum ; the very small gubemaculum is triangular. 

Female 45 mm. long with a maximum thickness of 900 /». The 
cervical papillae are 600 n from the anterior extremity, and the 
excretory pore is 450 fx from the anterior extremity. The short ta\l 
is 710 n long and terminates in a small mucronation. The vulva is 
hard to locate. It opens 2 mm. anterior of the middle of the body 
and is a transverse slit 45 n long, communicating with a short vagina, 
which is continued as a tubular ovijector which extends anteriorly 
and then turns and continues posteriorly. The uteri are divergent. 
The relatively large subspherical eggs are 52 by 42 n in diameter 
and contain an embryo when oviposited. 

Host. — Ctenodactylus gundi. 

Location. — Small intestine. 

Locality. — Matmata, South Tunis. 

Seurat states that this species is very close to Ophiostomum mu- 
cronatum Rudolphi from the bat, differing in its larger size, the 
more posterior position of the vulva, and in the dimension of the 
eggs. He adds that this brings up the number of species in this 
genus to two, since the other nematodes described for this genus 
belong to other genera. Unfortunately, the type of the genus Ophi- 
ostomum Creplin, 1839, emendation of OpfUostoma Rudolphi, 1801, 
is also the type of the genus Cystidicola Fischer, 1798, thus eliminat- 
ing Ophiostomum entirely as a generic name. He states that it is 
related in some ways to those members of the Heterakidae with two 
lips and with Dichylene in the Acuariidae. 

The site of infestation, the small intestine, makes it entirely 
unlikely that this form should have a very close relationship with 
the Acuariidae, a family of the Filarioidea, as no members of the 
Filarioidea are known to be parasitic in the small intestine. On the 
other hand, the relationship to the Heterakidae is so marked that I 
have felt it necessary to include this form in that family in spite of 
the fact that there appears to be no anal sucker in the male. Its 
nearest generic affinities are perhaps with Dacnitia, which also lacks 
an esophageal bulb, has a mouth with two lips, and has the vulva in 
the middle of the body, two equal spicules and a gubemaculum in 
the male, but differs in the possession of a sucker, though the sucker, 
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it should be noted, is one without a chitinous margin, and therefore 
of relatively weak development. 

Family OXYURIDAE Cobbold, 1864. 

Family diagnosis . — Ascaroidea (p. 89) : Meromyarian. Mouth 
with simple, usually inconspicuous lips. Male usually with one 
spicule, at times reduced, imperfectly chitinized or absent. Caudal 
extremity of female much elongated and subulate. Vulva anterior. 
Eggs characteristically flattened on one side. 

Type-genus. — Oxyuris Rudolphi, 1803. 

Seurat (19156) states that the Oxyuridae, although considered 
by most authors as l>elonging with the Ascaridae, are very distinct 
and should be considered as a special group having the same origin 
as the Heterakidae, but having evolved independent of the latter. 
The Ascaridae, on the contrary, he would consider as the extreme 
type of one ramiflcation of what he calls the phylum Heterakidae. 

OXYURINAK Hall, 1016, new aubfturnily. 

Subfamily diagnosis . — Oxyuridae (p. 65) : Males with one spicule, 
at times lacking or imperfectly chitinized. 

Type-genus. — Oxyuris Rudolphi, 1803. 

ANALYTICAL KEY TO OENKUA OK OXYUIilNAK. 

1. Males with a longitudinal row of transverse combi ike cutlculnr structures 

on the ventral surface Dcrmatoxys, p. 99. 

Males without such structure Oxyuris, p. 00. 

Genus OXYURIS Rudolphi, 1803. 

Synonyms. — Oxyurus Lamarck, 1816; Lepturis Schlotthauber, 
1860; Dermatoxys Schneider, 1866; OxiurUs Sonsino, 1878; Oxyurus 
Rudolphi, 1803, of Brumpt, 1910 ; Syphacia Seurat, 1916 ; Fusarella 
Seurat, 1916. 

Generic diagnosis . — Oxyurinae (p. 65) : Mouth naked or sur- 
rounded by slightly salient lips. Esophagus long, followed by a 
bulb, usually quite distinct. Males small and of relatively rare occur- 
rence; provided with one spicule, which may be imperfectly chitin- 
ized or not developed. One or more pairs of papillae in the vicinity 
of the doacal aperture. Females have the caudal extremity greatly 
elongated and subulate. There are two ovaries. The vulva is located 
in the anterior portion of the body as a rule. The eggs are elon- 
gated, thin shelled, asymmetrical, flattened on one side and ending 
in rounded points. Embryo may or may not be formed at opposi- 
tion : In O. vivipara some females are oviparous and some viviparous. 

Type-species. — Oxyuris equi (Schrank, 1788) Blanchard, 1849. 

. * 10600“— Proc.N.M.voL50— 16 6 
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The genua Oxyuris includes about 100 species, but a study of over 
a dozen species shows the general characteristics quite constant and 
the variable features not readily capable of a group arrangement. 


l. 


2 . 


3. 


4. 


5 . 


6 . 


7. 


8 . 


9 . 


30. 


11 . 


12 . 


18. 


14. 


15. 


16. 


1 . 


ANALYTICAL KEY TO SPECIES OF OXYTTRJH. 


Female*. 


Description inadequate; in Proravia sgriaca ( H yrax syriaeus). 

Oxyuris pugio. p. 83. 

Description recognizable -r 2. 

Vagina normally evert<nl externally through vulva 15. 

Vagina not normally prolapsed 3. 

Over 2 cm. long, the tail approximately equul to the rest of body. 

Oxyuris ohcsa, p. 80. 

Less than 2 cm. long, or If more, tail not approximately equal to rest of 

body 4. 

Mouth with six hookliko lips bent outward Oxyuris hamata , p. 79. 

Mouth not provided with hooklike lips 5. 

Tall ornamented with 85 to 48 prominent cutlculur annuli. 

Oxyuris ambigua , p. 68. 

Tail not ornamented with euticular annuli 6. 


Head strongly Inflated ; cervical alae terminate posteriorly in recurved 


margins Oxyuris tctraptera , p. 86. 

Head not strongly inflated — 7, 

Posterior half of esophagus conspicuously pigmented brown. 

Oxyuris polyoon, p. 98. 

Posterior half of esophagus not differentially pigmented 8. 

Over 20 mm. long Oxyuris flagellum , p. 77. 

Less than 20 mm. long 9. 

Over 15 mm. long Oxyuris sduri, p. 84. 

Less than 15 mm. long 10. 

Over 10 mm. long Oxyuris stossiehi , p. 84. 

Less than 10 ram. long 11. 

Over 8 mm. long Oxyuris aeutissima , p. 67. 

Less than 8 mm. long 12. 

Cervical alae present Oxyuris ungula, p.94. 

Cervical alae absent or inconspicuous 18i 

Mouth with four double and two single papillae Oxyuris stroma, p.85. 

Mouth with single papillae 14. 


Vulva transversely elongate and followed posteriorly by bulla. 

Oxyuris triradiata , p. 90. 

Vulva on a more or less prominent cone, not followed by bulla. 

Oxyuris ohvelata , p. 81. 

Not over 3 mm. long; lateral alae in median region of body. 

Oxyuris paUaryi, p. 95. 

More than 5 mm. long; no lateral alae in median region of body 16. 

Maximum length 18 mm Oxyuris evoluta , p. 70. 

Maximum length 12.7 mm Oxyuris hUgerti, p, 74. 


Males. 

Males unknown— Oxyuris aeutissima (p. 67), 0. flagellum (p. 77), O. hamata 
(p. 79), 0. ohesa <p. 80), O. soiuri (p, 84), O. pugio (p. 88). 

Males known 


2 » 
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2. Not over 2 ram. long ; tail with preanal bulla and 8 large preanal cuticular 

bolsters Oxyuris stroma , p. 85. 

Not over 2 mm. long and with only 2 preanal cuticular bosses; or more than 
2 mm. long and no preanal bulla or bolsters present 8. 

3. Not over 2 mm. long and with 2 preanal cuticular bosses. 

Oxyuris pallary l, p. 95. 

More than 2 mm. long and no preanal bosses present 4. 

4. Tail hoof-shaped in lateral view and with two cuticular projections on each 

side Oxyuris ungula , p. 94. 

Tail not hoof-shaped 5. 

5. Prominent bursa supported by a large dorsal and 2 large laterul rays. 

Oxyuris trirad iata, p. 90. 

No such bursa formation 6. 

6. Posterior half of esophagus conspicuously pigmented brown. 

Oxyuris polyoon , p. 98. 

Posterior half of esophagus not differentially pigmented 7. 

7. No lateral alae other than small cuticular ridges on each side of lateral 

lines Oxyuris ambigua . p. 68. 

Lateral alae present in cervical region 8. 

8. Prominent conical raylike iiostanul papillae Oxyuris evoluta, p. 70. 

Postanal impillae not ray like 9. 

9. From 5 to 8 mm. long Oxyuris stossichi , p. 84. 

Not over 6.2 mm. long 10. 

10. From 3.8 to 6.2 mm. long Oxyuris hilgcrti , p. 74. 

Not over 3 mm. long 11. 

11. Head strongly Inflated ; cervical alae terminating posteriorly in recurved 

margins Oxyuris tetraptera , p. 86. 

12. Head not strongly inflated ; no cervical alae present— Oxyuris obvclata , p. 81. 


OXYURIS ACUTISSIMA (Zcder, x8oo) Hall. 1916. 

Synonyms. — Fusaria acut'mima Zeder, 1800; Ascaris acuUnnima 
(Zeder, 1800) Rudolphi, 1809. 

Specific diagnosis. — Oxyuris (p. 65) : Body thinned at both ends, 
the anterior end thicker. Head pointed, with three lips. Two 
lateral alae extending to the caudal extremity. Esophagus at first 
narrow, then considerably dilated, and separated by a constriction 
from the much dilated origin of the intestine. 

Male unknown. 

Female 8.4 mm. long. Tail almost trihedral, subulate, diaphanous, 
and comprising almost a third of the entire length of the worm. 
The vulva has prominent lips and is situated at the thickest part of 
the body. 

Host. — Sciurus vulgaris . 

Location. — Cecum. 

Locality . — Vienna, Austria. 

Dujardin (1845) states that he has not been able to find this 
parasite, but from the description of Zeder, the only one who has 
seen the worm, he judges it be an Oxyuris. There appears to be 
little question but that this should be transferred to the genus 
Oxyuris, 
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OXYURIS AMBIQUA XudolphI, 1819. 

Synonyms. — Oxywrus ambigua (Eudolphi, 1819) Bellingham, 
1844; Passalurus amhiguus (Eudolphi, 1819), Dujardin, 1845, 
Specific diagnosis . — Oxyuris (p. 65) : The usual Oxyuris shape, 
that of a spindle greatly prolonged and attenuated posteriorly. The 
mouth is simple and is surrounded by four 
symmetrically arranged papillae. The pharynx 
is armed with a tripartite, chit ini zed dental 
structure. The esophagus is club-shaped, in- 
creasing in size posteriorly, and is separated 
from the spherical esophageal bulb by a deep 
constriction. The bulb contains a chitinized ap- 
paratus for the comminution of food. The 
esophageal bulb is separated from the anterior 
portion of the intestine by a deep constriction. 
The intestine is a straight thin- walled tube of 
almost uniform diameter, which is separated 
from the rectum by a pronounced constriction. 
The rectum is piriform and short in young 
specimens; it is elongated in older ones. In- 
ternally it presents a division into an anterior 
and posterior portion. There are a number of 
conspicuous cell structures, possibly glandular 
in nature, in connection with the rectum. There 
are no lateral alae, but there are sharp cuticular 
ridges on each side of each lateral line which 
show as distinct parallel lines on each side of 
the body. There is a prominent transverse 
striation. 

Male 4.3 to 5 mm. long (von Linstow (1899) 
says 2 - 9 mm.) and 240 to 275 p. thick. Head 
EXTREMITY or MALE. diameter, 55 to 60 pi. Esophagus, exclusive of the 
bulb, 370 to 412 (i long and with a maximum 
thickness of 60 to 70 p. Esophageal bulb almost 
spherical, 120 to 130 pi long by 112 to 125 pi thick. The nerve ring is 
150 to 175 pi from the head end. The distance from the cloadhl aper- 
ture to the posterior end of the body is 370 to 410 p. There is a bur- 
sal membrane. There are five papillae in relation with the 
aperture (fig. 76). One pair of these, commonly regarded as pre- 
anal, is practically adanal. Another pair is postanal and very close 
to the cloacal aperture. The other papilla, unpaired, is directly be- 
hind the cloacal aperture. Another pair of papillae is located 180 to 
150 p posterior of the cloacal aperture at the point where the body of 
the worm suddenly narrows to form the long, thin tail, which is 225 
to 260 p long (fig. 77). The spicule is 90 to 120 p long, simple in 
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shape, the first half of almost uniform diameter, with a gradual 
taper posteriorly and slightly curved. 

Female 9 to 11 mm. long (von Linstow’s measurements of 6.4. mm. 
must be regarded aa those of rather small specimens) and attaining 
a maximum diameter behind the vulva of 515 to 590 ^ Head diameter, 
50 to 70 |t. The posterior end of the 
body has a quite distinctive structure. 

Posterior of the anus is a long tail 
(fig. 78) which, with the exception of a 
thin terminal portion, shows in optical mBM 

section, first the cuticle, externally, then mBm 

the cellular walls of the prolonged body ^Bm 

cavity, and finally the clear area indi- 
cative of the cavity itself, thus forming 

five parallel bands. For over half the BB 

length of this tail the proximal portion mm 
shows only a very fine transverse gSm 
striation. The remaining distal portion Jw 
shows a number of definite annular 
structures, usually 35 to 48 in number, B L 
formed by the annu- 

r lar splitting of the 

cuticle, the part l>e- 

tween the separated 

surfaces of cuticle ■ 

containing a granu- B 

lar content (fig. 79). B 

The proximal three B 

or four of these an- H 

nuli show an in- 

creasing size, the first 

being at times barely 

indicated, then there 

- ^ are a variable num- 

Fio. 77 .— Oxtubis i - . - 

awuova . Pom- ber of uniform size I 

noKsxTmxMmror ttn( j finally ft long \ 

MALI, VI 1 WED . J x 

EEOII THE BIDE, SCTICS 01 anilUll FlG. 78.— OXYVEIB AMBIGUA. POB- 

k»u*o«d. Ann gradually diminish- ‘ T “ 10 * “™* >OTT ° r «**»• 

Scnmon, ima. ? . J ~ Eklajkjkd. 

mg m size. The 

granular content gives the gross effect of dark bands and the micro- 
scopic effect of cuticular areolar markings. At the posterior end of 
this part of the tail there is a constant nucleus in the median field. 
The esophagus, exclusive of the esophageal bulb, is 495 to 585 n long 
and 68 to 80 p thick. The esophageal bulb is almost constantly 
spherical with a fairly uniform diameter in mature females of about 


Fio. 78 .— Oxtubis ambiqua. Po»- 

TKXIOB EXlKEltmr or EXHALE. 
Enlabokd. 
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155 fu The nerve ring is 190 to 215 p behind the anterior end of the 
body. From the anus to the end of the tail is 2.34 to 4.51 mm,, of 

which the thin, solid terminal portion is 



Pia. 79. — OXYURIS AMBIQUA. 
A PORTION OF THE POSTERI- 
OR EXTREMITY OF THE PE- 


190 to 210 pi. The vulva is 1.54 to 1.89 mm. 
from the anterior end. The vagina extends 
far posteriorly and then branches, sending 
two uteri forward. Eggs of typical 
Oxyuri s shape, flattened on one side, 95 to 
103 pi long by 43 pi thick in utero. (Von 
Linstow’s measurements of 130 by 53 pi are 
probably for the eggs as oviposited.) 

Hosts. — Oryctolagus cuniculus {Lepus 
cuniculus ) , Lepus europaeus ( Lepus tim- 
iduu), Lepus arcticm ( Lepus glacialis ) , 
Lepus species, Sylvilagus florid anus mal- 
lurus . 

Location . — Cecum and large intestine. 
(Von Linstow (1899) lists it from “Cav. 
abdom.”) 

Localities . — Germany, Austria, United 
States (Washington, District of Columbia; 
Bethesda, Maryland ; Nebraska ; Detroit, 
Michigan). 

Life history . — Probably direct and sim- 
ple. Eggs oviposited in morula stage. 

Schneider (1800) states that this species 
has a lateral membrane broadened on its 
free edge to form a T-shaped cross section. 
1 am unable to verify this. So far as I can 
determine the only lateral membrane is that 
indicated by the cuticular ridges bounding 
the lateral lines. These might suggest a 
T-shaped cross section on focusing. 

Dujardin (1845) makes this species type 
and only species of the genus Passalurus . 
The genus is apparently based on the mouth 
armature. I have retained it in Oxyuris 
on its general conformity. See Addendum, 


page 224. 


OXYURIS EVOLUTA von Linitow, 1899. 


Synonym . — Oxyuris evaginata Smith, 1908. 

Specific diagnosis . — Oxyuris (p. 65) : Body of typical Oxyuris 
shape, the female showing the prolonged posterior extremity. There 
are three large broad lips (fig. 80) and between them three other 
intermediate lip structures projecting nearer to the median longitu* 
dinal axis. Posterior and median of these and forming an anterior 
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pharyngeal border is an incised cuticular plate with markings defi- 
nitely related to the above-mentioned lips. There is a club-shaped 
esophagus which gradually increases in size posteriorly and finally 
terminates in a subspherical bulb 
which is separated by a deep con- 
striction from the preceding por- 
tion of the esophagus. This bulb is 
supplied with a tripartite, chitin- 
ized dental apparatus. The intes- 
tine has at least one anterior and 
one posterior local dilatation, and 
finally terminates in a large ovoid 
dilatation, probably having the 
function of a colon, followed by a 
short narrow tube to the anus. 

There are two cervical alae, ex- 
tending back less than half the • i /ioTn T n * 

length of the esophagus. There is „ ^ w 

a line transverse striation, often from the front. slightly flattened un- 
obscure, and the usual fine longi- DIR nuautx. 
tudinally oblique striation due to the musculature. The nerve ring is 
far forward on the esophagus, unusually close to the head. The 
excretory canals unite just behind the esophageal bulb and the ex- 


Fig. 80 .— Oxyurm evoluta. Mouth vie w e d 

FROM THE FRONT. SLIGHTLY FLATTENED UN- 
DER PRESSURE. 



FlO. 81. — OXYtJRIS EVOLUTA. POSTERIOR EXTREMITY OF MALE. EN- 
LARGED. 


cretory pore opens 
just anterior of the 
vulva. 

Male 4.6 to 6.88 
nun. long, with a 
maximum thick- 
ness of about 850 g. 
Head diameter is 
from 45 to 75 g, but 
the contour of the 
head in this genus 
is such that there is 
no distinct place, as 
a rule, at which to 
take this measure- 
ment. The length 


of the esophagus, exclusive of the bulb, is 500 to 660 g and its thick- 
ness is 70 to 105 g. The bulb is subspherical, 145 to 175 g long by 185 
to 170 g thick. The nerve ring is 85 to 105 g behind the anterior end 
of the body. The bursa is only slightly developed, but there is one pair 
of postanal papillae which are highly developed in the form of elon- 
gate conical rays and show a dose homology with similar rays in O. 
triradiata which function as supporters of a well-developed bursal 
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membrane. There is also a pair of well-developed conical adanal pa- 
pillae. The tightly coiled posterior extremity of the male (fig. 81) in 
this species makes any study of the bursa quite difficult. Associated 
with this coiling habit is the presentation on the ventral surface, the 
inner side of the coil, of several series of short parallel longitudinal 
lines, commonly present, but apparently of a transient nature. The 
spicule is slightly curved and difficult to measure, owing .to the grad- 
ual failure to complete chitinization in the proximal portion. Its ap- 
parent range in length is from 85 to 175 p. The accessory piece is 
fiask-shaped and is 30 to 40 p. long. The bursal membrane extends 
from the adanal papillae to the postanal, swinging in toward the 
body, and then forms a small membrane between the postanal papil- 
lae and the thin terminal portion of the body. The distance from 
the cloacal aperture to the posterior extremity of the body is 110 to 
230 |x, of which the terminal portion posterior of the postanal papil- 
lae makes up 75 to 135 p and the distance from the cloacal aperture 
to the postanal papillae makes up 85 to 100 p. 

Female 9 to 18 mm. long, with a maximum thickness slightly ex- 
ceeding 1 mm. The body terminates in the prolongation usual in 
the female Oxyuris, and in favorable specimens this portion shows 
markings somewhat similar to those of Oxyuris ambigua. However, 
they are arranged in spirals and not in closed circles or simulations, 
the number of turns being 18 to 24 in adults and fewer in young 
specimens. The last spiral straightens out and extends on as a 
straight line to the end of the body. The spirals appear to involve 
the subcuticular epithelial structures primarily, and only involve 
the cuticle in that it is apparently grooved on its inner surface to 
receive this spiral. The head varies in diameter from 100 to 190 p, 
due partly to the difficulty of finding a definite position at which to 
measure. The esophagus, exclusive of the esophageal bulb, measures 
895 n to 1.065 mm. long by 170 to 185 p thick in mature specimens, 
and the subspherical bulb measures 225 to 275 p long by 290 to 345 p 
thick. The nerve ring is far forward on the esophagus, 95 to 155 p 
from the anterior end of the body. The excretory pore opens just 
anterior of the vulva in the ventral line. The anus is a circular aper- 
ture 1.72 to 2.58 mm. from the tip of the tail in mature specimens. 
For a short distance back from the tail there are no distinctive 
features. The middle portion of the tail shows the spiral markings 
already mentioned, while the posterior portion of the tail terminates 
in a thin prolongation devoid of markings. The position of the 
vulva and vagina is distinctive of this and the following species 
(fig. 82). The distal portion of the vagina extends through a cntic- 
ular tube which projects out from the body of the worm, and the 
vulva is located on the distal extremity of this tube. The vagina 
is suspended in the tube by two mesenteries which extend along the 
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sides of the tube and which are apparently developed from the ven- 
tral line of the worm but not in the dorso-ventral line of the worm 
as might be expected. 


The vulv-a, moreover, is 
located transversely and 
not longitudinally. This 
vulva is formed by a 
deep slit in the end of 
the tube, the slit forming 
two prominent lips. The 
origin of the tube is be- 
tween a third and a 
fourth of the length of 
the worm from the head, 
or 4 to 5 mm. in mature 
specimens. The inclosing 
vaginal tube attains a 
maximum length of 
about 1.9 mm. and a 
maximum thickness of 
225 p. The vagina en- 
ters this tube as a thick- 
walled structure, but be- 
fore attaining the distal 
end the walls thin to a 
membrane of epithelial 
nature. Shortly after 
its entrance into the 
body cavity proper (fig. 
83), the posteriorly di- 
rected vagina transforms 
into a much dilated sac, 
apparently the recepta- 
culum seminis, oval in 
form, the constricted 
posterior termination 
connecting by a short 
uterine tube with the 
long uterus. Near the 
anal region the uterus 
terminates and divides 
to form the oviducts 
which extend forward 



Fig. 82.— OxruEifl ztoluta. Fxmale. Aits* Smith, 1908. 


along the sides of the uterus and transform anteriorly into the looped 
ovaries. The eggs are of the typical Oscyuris shape, flattened on one 
side and measure in utero 55 to 65 p long by about 25 a thick. 
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Hosts. — Acanthion brachyura ( Hystrix brachyura) , Erethizon 
dorsatum , Erethizon epixanthum. 

Location . — Cecum and small intestine. 

Localities . — Berlin (Zoological Collection) ; United States (Phila- 



FlO. 83. — OXYURIS EVOLUTA. Fl- 


delphia, Pennsylvania (Zoological 
Garden); Washington, District of 
Columbia (Zoological Park) ; Wis- 
consin). 

This species was first described by 
von Linstow (1899) and has since been 
noted only by Smith (1908). Both of 
these writers had only nongravid 
females which had attained only about 
half of the adult size. This accounts 
for the fact that the measurements 
given here are in excess of those given 
by von Linstow and by Smith. The 
writer is fortunate in having an abun- 
dance of material collected in 1896 by 
Dr. Albert Hassall from Erethizon 
epixanthum , together with some more 
material, in very bad shape, however, 
sent in from Erethizon dorsatum in 
Wisconsin in 1898. The material first 
noted contains numerous males. 

For a similar species see the next 
species, Oxyuris hilgerti. 

OXYURIS HILGERTI Seurat. 19x4 d. 

Specific diagnosis. — Oxyuris (p. 65) : 
Cuticle transversely striated at 14 p 
intervals. No lateral alae. Muscle 
cells diamond-shaped and 800 (jl long. 
Mouth with three lips (fig. 84), each 
provided with one papilla. Buccal 
cavity very short. Esophageal bulb 


male genitalia, after Smith, with denticular apparatus. Intestine 


larger at its origin than the bulb. Two 


prominent rectal glands. Nerve ring one-eighth of esophagus length 
from anterior extremity. Small excretory pore opens posterior of 
the esophageal bulb in the middle of a long clear area. Copulation 
occurs at an early stage while the males and females are nearly the 
same size, the females subsequently becoming mature and much 
larger than the males. 

Male 8.8 to '6.2 mm. long and very slender. Posterior extremity 
commonly rolled in a spiral of two turns. Length of esophagus is 
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one-seventh of total body length. Tail (fig. 85) terminates in a 
dorsal point 200 long. There are two narrow bursal alae. There 
are three pairs of caudal papillae, one pair preanal and two postanal; 
the second pair of postanal papillae is pedunculated and sustains the 
bursal alae. The caudal glands appar- 


ently open between the two pairs of post- 
anal papillae. The spicule is 300 \l long 
and is slightly enlarged at its free extrem- 
ity. The gubernaculum is 70 p. long. 

Female attains a maximum length of 
about 12.7 mm. and a thickness of about 
600 [i. Tail long and narrow, one- fourth 
as long as the body (fig. 86). Esopha- 
gus one-sixth to one-twelfth of body 
length. Ovaries 5 mm. long, slightly 
looped, blackish from reserve granules. 
Vagina is everted to the exterior to a dis- 
tance of 125 jjl or more (fig. 87). In 
larvae in the fourth stage, 2.7 mm. long, 
and in some small and immature females, 
7.2 to 9 mm. long, the vulva, which is 
about one-third of the length of the worm 
from the anterior extremity, presents a 
prominent anterior lip and opens into a 
vagina lined with a thick cuticle; at the 

other end of the 



Fig. 84.— Oxturm hilgerti. 
Anterior extremity, lat* 


vagina is the 
ovijector. No 
spermatozoa are 
found in the 
receptaculurn 
seminis. Im- 
mediately after 
the fourth molt, 
and long before 
sexual maturity 
is attained, the 


seal view, c, Cephalic 
GLAND. AFTER SfcURAT, 1915. 
[It is not dear from Seurat’s fig- 
ures whether this scale belongs 


female, then 
usually about the 
same size as the 


with this figure or not.] 


male, 8 to 5 mm. 



Fig. 85. — Oxyvris hilgerti. Pos- 
terior EXTREMITY OF MALE, VEN- 
TRAL VIEW. After Seurat, 1915. 


long, is fertilized. Immediately after, the eversion of the vagina 
occurs, thereby automatically preventing further attempts at fer- 
tilization. Young females when fertilized show little development 
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of the genital glands; the ovaries and oviducts are represented by a 
narrow strand 1.4 mm. long, translucid and without reserve granules. 

The two receptacula seminis are 150 p long and 
l§\ 65 p thick and are distended with spermatozoa. 

j\ The two parallel uteri are 600 p long and are 
/i I empty. The musculo-epithelial first portion of 
/ H / the ovijector is 1 mm. long and unites the uterus 
/Ml and a vestibule with a thick internal cuticular 

JgB| lining; this portion of the ovijector and the 

Bm S vestibule have a remarkably large development 

Jhh of the external muscular layer. The vagina is 
Ja| prolapsed to a distance of 125 p. The ovijector 
flH f extends along the everted vagina to its distal ex- 

SSB tremity. In an exceptional female the vagina is 
MB not everted; it has the form of a truncated cone 
(»H and the ovijector opens into it on the summit of 

HKl a rounded nipple (fig. 88). When the female has 

■m attained its final size, the ovaries are completely 

wm developed but there are no eggs in the uterus. 

ySKk The fertilized eggs gradually make their way to 
the uteri ; the lutter elongate considerably, and in 
the female which is completely mature they are 
distended with eggs disposed in four or five rows 
£ 9M and occupying almost all of the body cavity 

E ill posterior of the esophageal bulb to the anal re- 

Lq [atal gion. The eggs (fig. 89) are thick shelled, flat* 

Bgl tened on one side, 75 to 80 p long and 20 to 30 p 
HR thick, and are oviposited in the morula stage. 
m m Host. — Ctenodactylus gundi. 

W Location. — Cecum. 

I / Locality . — Bou Saada, Algeria. 

1/ Seurat calls the phenomenon of precocious 

I copulation between a mature male and an im- 

II mature female “progamie,” and notes that this 

II progamy is rather common among nematodes, 

u He notes it as occurring in species of Tropidocerca , 

no S6.— oiruKia hil- which have enormous seminal receptacles; in 

fkmals. Dispharagus invaginatus Linstow, where after 
Arm siokat, ibis, copulation the vulvar region invaginates to the 
interior of a cylinder formed by a cuticular fold, which prevents fur- 
ther union; and notes as a most curious example Maupasina weitti 
Seurat, in which, after copulation, the young female secretes a very 
prominent blackish cuticular ring which seals the vulva. In this 
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latter connection it may be noted that the cement glands in the tails 
of Strongylus give rise to prominent vulvar plugs. 



Fms. 87, 88.— Oxyuris hilokrti. 87, Uenitalia or immature female. After Seurat, o, 
Ovary; r , receptaculum beminalin; 1 , mubculo-epitiielial ovuector; w, uterus; ?>, vagina. 88, 
Exceptional arrangement or terminal genitalia in female. After Seurat, lms. 


Seurat (1915<f) extended his original description of this species 
in a later paper. It might be noted in passing that the name of the 
parasite is marked “ n. sp.” in both cases, 
a not uncommon thing but nevertheless _ 50 

one which is very misleading and a thing 
which writers should guard against in 
the interests of accuracy. 

OXYUKIS FLAGELLUM Hemprich and Ehrtnberg, 
x8a8. 



Fig. 80.— Oxyuris hiloirti. 
Egg. After Seurat, 1015. 


Synonym. — Oxyuris fidbelbm Ehrb. 
of Nassonov, 1898 (reviewer’s error). 

Specific diagnosis. — Oxyuris (p. 65) : Mouth without papillae, its 
aperture almost hexagonal, formed by six bilaterally symmetrical 
scallops. The tail equals a third or more of the body length. The 
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Fig. DO.— Oxnnus 

FLAGELLUM. FE- 
MALE GENITALIA. 
Enlarge d. 
Arm N A88o- 
MOT, ia07. 


cylindrical esophagus is followed by a bulb ap- 
proximately as long as the esophagus and contain- 
ing a triangular tooth apparatus. The excretory 
canals begin at the level of the esophagus in a 
large, strongly granular cell containing a vacuole. 
The cuticle has a fine transverse striation which 
disappears behind the anus. 

Mato unknown. 

Female 25 nun. long. Esophagus, including 
esophageal bulb, TOO p. long. Originating in a 
large cell at the level of the middle of the esopha- 
gus, the excretory vessels extend through the lateral 
fields, which consist of two lateral cells and one 
median projecting cell perforated by the vessel. 
Just in front of the vulva the anterior and posterior 
half of each canal unite to form a reservoir which 
opens externally through a fine aperture. The 
cylindrical intestine lies mostly along the right 
lateral line and is compressed posteriorly. It 
terminates in a short rectum having a quadrangular 
cross section. The rectum is joined to the body 
wall by four membranes and shows large rectal 
cells on its anterior boundary. The anus is 7 mm. 
from the end of the tail. The ovaries (fig. 90) 
originate in the anterior portion of the body and 
increase in diameter with egg production. At their 
transition into the oviducts they narrow abruptly. 
Just in front of the anus, the oviducts enter the 
large uterus, which passes to the anterior portion 
of the body and turns back as the vagina, which is 
short and surrounded by circular muscles. The 
muscles are not present at the vulva, which is a 
broad cleft with swollen edges situated 4 mm. from 
the head (fig. 91). The eggs are apparently of 
typical Oxyuris form, flattened on one side. 

Host. — Procavia syriaca {II y rax syriacus) . 

Location. — Cecum. 

Locality . — Near Mount Sinai, Palestine. 

ITemprich and Ehrenberg describe two varieties 
of this species as follows: 1. Variety obtusa; yel- 
lowish, the curved tail more than a third of the 
body length, neither pointed nor alate. 2. Variety 
acuta; white, the straight tail not exceeding a third 
of the body length, pointed but not alate. It seems 
possible that these writers were dealing with two 
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species, in which case it would be difficult to say to which of these the 
name O. flagellum should be applied. Schneider (1866), who rede- 
scribed this species, does not comment on 



FlO. 91. — OXTUBIB FLAOEL- 
Vou. Female. Enlarg- 
ed. After Nassonov, 
1897. 


this point, and I find no note on it in the 
reviews of Nassonov’s (1897) Russian 
article. 

Nassonov has made a histological and 
minute study of this species, some of his 
findings being as follows: The mouth is not 
papillate, as stated by Hemprich and Ehren- 
berg, and its lumen is hexagonal instead of 
triangular, as stated by Schneider (1866). 
Histologically, the cuticle is found to consist 
of two layers, which are quite independent 
except in the lateral lines, where they unite. 
In some places, especially near the genital 
aperture, these layers are remote from one 
another, the outer cuticular sheet bowing 
out near the vulva, the space between such 
separations being filled with a homogenous, 
colorable substance. The matrix, or sub- 
cutaneous sheet, consists of a layer of rela- 
tively large cells, which are compressed to 
the side, tow ard the middle and lateral fields, 
in the muscular fields where the muscle 
fibers attach directly to the cuticle. The 
number of matrix cells in a cross section 
varies according to the body region — in the 
tail end there are 6, in the posterior region 
of the body there are 
8, and in the middle 
and anterior region 
there are 16. 

OXYURIS HAMATA von 
Linstow, 1879 b. 

Specific diagnom . — 

Oxyuris (p. 65) : Cuti- 
cle transversely annu- 
lated. Mouth with six *?• < “T 
Conical lips (fig* 92), tbkmity or female. 
which turn outward to kniabosd. a™* 

. , , , , VON I4N8TOW, 1879. 

form blunt hook- 



shaped lamellae. The pharynx apparently communicates through 
a constricted aperture with a dilated portion of the esophageal 
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lumen, in which is a complex apparatus apparently for masticatory 
purposes. The esophagus is very long, 1/3.3 of the total body length, 
and terminates in an esophageal bulb provided with valvular teeth. 

Male unknown. 

Female 5.6 mm. long and 2 mm. thick [sic!]. The long pointed 
tail is one-fourth of the body length. 

Host. — Myocastor coy pus (Myopotamus coy pus). 

Location. — Intestine. 

Locality . — Stuttgart Zoological Gardens. 

Von Linstow states that this species can not be confused with any 
known species. It is unfortunate that he does not give an interpreta- 
tion of the buccal and esophageal structures, as these things can 
seldom be evaluated as well from drawings as from the specimens 
themselves. Von Linstow states that the female is 2 mm. thick, but 
it seems likely that this should have been 200 p thick if the length, 
5.5 mm., is correctly stated. 

OXYURIS OB ESA Dloiing, 1851. 

Specific diagnosis. — Oxyuris (p. 65) : Head with six papillae 
anteriorly (fig. 93), the submedian papillae with a knob on the tip. 

The mouth aperture is cir- 
cular and posterior of the 
aperture, and inside the buc- 
cal capsule are six cuticular 
folds with curved margins. 
The cuticle of the head is not 
inflated. The esophagus 
terminates posteriorly in an 
esophageal bulb bearing a 
tooth apparatus. 

Male unknown. 

Female attains a maximum 
length of 2.8 to 3 cm. long. 
The posterior extremity is 
straight, subulate, and almost 
as long as the remainder of 
the body (fig. 94). The anus 
is about 1.6 cm. from the end 
of the tail. Tile vulva is 
about 8 mm. from the an- 
terior end. The eggs are 
thick shelled, elliptical, and without depression. Females 7 mm. 
long have the sex organs developed and apparently are fertilized, 
since the vulva bears a brown plug. This plug is not present in older 
specimens. 





V 

Fia, 93— Oxyubis obesa. a, Head viewed from 

THE FRONT; 6, CROSS SECTION OF ESOPHAGUS; C, 
CROSS SECTION OF ESOPHAGUS POSTERIOR OF ft; d, 
CROSS SECTION OF ESOPHAGUS POSTERIOR OF 6 . Elf- 

laroed; ft, c, and d x 93. After Schneider, 

IMS. 
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Host. — Rydrochoerus hydrochaerk {Rydrochoerus capybara). 

Location. — Cecum. 

Locality . — Brazil. 

Schneider’s (1866) statement that the eggs are without 
depression may be taken to mean that they are symmetri- 
cal instead of flattened in the usual fashion of Oxyurk 
eggs. It is possible that this is the case or that the eggs 
seen by him were not yet in a final state of development 
or were seen in an unfavorable aspect. 

OXYURIS OBVELATA (Rudolphi, x 8 oa) Dujardin, 184$. 

Synonyms . — Ascark vermiculark (S. murk Froelich, 

1791 ; Ascaris obvelata Rudolphi, 1802 ; F maria obrelata 
(Rudolphi, 1802) Zeder, 1803; Ascark oxyura Nitzsch, 

1821; Syphacia obvelata : (Rudolphi, 1802) Seurat, 1916. 

Specific diagnosis. — Oxyurk (p. 65) : Body elongate 
fusiform. Cuticle transversely striate and not dilated in 
the head region. Three broad lips, each bearing a median 
papilla on its outer face. Mouth cavity simple. The 
club-shaped esophagus terminates in a subspherical bulb. 

The rectum is elongate and communicates with the in- 
testine by a valve. Two small cervical alae. The ex- 
cretory pore lies a little posterior of the esophageal bulb. 

Male 1.6 mm. long by 115 pi thick. The posterior ex- 
tremity is coiled in a spiral. The spicule (fig. 95) is 
simple, slightly curved, and is 85 pi long and 7 pi thick at 
the base. The small accessory piece, situated transversely 
posterior of the spicule, is shaped like a ploughshare and 
is 37 p. long. The cloacal aperture is 210 pi from the very 
narrow posterior end of the body. There are two pairs 
of preanal and one of postanal papillae. The posterior 
lip of the cloacal aperture has a small chitinous hook that 
may be of use in copulation. fig.w.-oxy- 

Female 3.5 to 5.7 mm. long by 115 to 215 pi thick. The 0BE8A - 
body terminates in a long, narrow tip posteriorly (fig. 3 , a/*** 
96). The esophagus, exclusive of the bulb, is 255 to 330 8,1,0 ' 

|i long by 50 to 70 i* thick. The subglobular esopha- 
geal bulb is 85 to 100 p long and 75 to 110 p thick. The nerve 
ring is 100 to 130 p from the anterior end. The excretory pore 
is about 480 |i from the anterior end. The anus is 515 to 705 p 
from the tip of the tail. The vulva is very prominent and situated on 
a conical cuticular prominence 540 to 740 p posterior of the head. 
The vagina extends posteriorly from the vulva and is an elongate 
structure about 170 p long. Uterine branches do not extend pos- 

10600“— Proc.N.M.vol.BO— 16 6 
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terior of the anus. The eggs are 110 to 142 p long by 30 to 40 p thick. 
The embryo is not formed at the time of oviposition. 

Hosts. — Mus musculu8 , Mus mus cuius (dbus, Microrm/s mvrvutus 
(Mus minutus) , Apodemus sylvaticus (Mus sylvaticus) , Epimys rat - 

Pus ( Mus rattus) , Epimys ugan- 
dae (Mus ugandae ), Mus muscu - 
loides , Microtus arvalis (Arvi- 
cola campestris, Lemmus ar- 
valis, Arvicola arvalis), Evo - 
to rays glareolus (Arvicola 
glareolus, A rvicola rubidus ) , 
Pity rays subterraneus (Arvicola 
subterraneus) , Arvicola araphib- 

FlO. 05. — OXYURIS OBVELATA. POSTERIOR EX- , /r l *1 • \ tP 

nucitiTY or male. Enlarqed. After von \L*em/mus urap h/lbiUS) , HVO- 

lwstow, i8T9. torays rutilis (Lemmus rutilis) , 

Onychorays leucog aster (Hes per oraysleucog aster), Uolochilus physo - 
des (Hesperorays physodes) , Perorayscus nasutus (Uesperorays nasu - 
tus), Oxyraycterus nasutus, Citellus citellus (Sperraophilus citellus , 
Arctorays citettus), HolochUus brasiliensis (IJolochilomys brasilien- 
sis), Mus rainutoides (Leggada rainutoides) , Neotoma mexicana 
fallax , Arvicanthis barbants . 




Fra. 96 .— OXYUEIS OBVELATA. POSTERIOR EXTREMITY Of FEMALE, SHOWING FUNGUS GROWTH. EN- 
LARGED. After von Linbtow, 1864. 

Location . — Cecum and large intestine. 

Localities. — Cosmopolitan: France (Rennes), Germany (Greifs- 
w&ld), Austria (Vienna), Australia (Brisbane), Africa (Fort Portal, 
Kitagueta), United States (Washington, District of Columbia; 
Bowie, Maryland; Colorado Springs and San Acacia, Colorado). 

For the most part this species has been considerably confused with 
Oxyuris tetraptera. In his original description Rudolphi has con- 
fused the two forms. This is not surprising, in that the two occur 
in the same location in the same hosts and are much the same in 
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general appearance. They are, however, readily distinguished, and 
the presence of the two species has been recognized for almost a 
century. Since Rudolphi has confused two species under a single 
name it is necessary to restrict the name used by him to one of these 
species. I have accordingly left as Oxyuris obvelata the form which 
is evidently not covered by Oxyuris tetraptera. 

The maximum length, 5.7 mm., given for the female by Dujardin 
(1845) is in excess of that I have found, which fact is possibly asso- 
ciated with the measurements of the distance from the head to the 
vulva, 1 to 1.83 mm. Yon Linstow (1879a) states that back of the 
vulva aperture is a chitinized hollow cylinder with a somewhat wider 
aperture which seems to serve for the reception of the male accessory 
piece. I have not been able to identify this structure. Males are 
apparently very rare in this species, contrary to my experience with 
0. tetraptera , and none is available to me. I have had to depend 
on other writers for a description of the male. Von Linstow (1884) 
notes that males are very rare and apparently short lived in this 
species. He adds that females 3C0 /x long have the vulva closed with 
a brown plug, the sign of fertilization already accomplished. Von 
Linstow also notes a fungus growth as common on the skin of many 
females. This fungus starts at the anus (fig. 9G) and apparently 
arises from fungi growing in the excrement. From this point, where 
it shows as a sepia-brown body visible to the naked eye, it spreads 
posteriorly to the end of the tail and anteriorly to the head. Nco- 
toma mexicana fallax is recorded here as a host for the first time, the 
host being collected in Colorado. 

Seurat (1916: See Addendum, p. 224) makes this type of the new 
genus Syphacia. He regards 0. stronia as a synonym. 

OXYURIS PUQIO Hemprich and Ehrenberg, i8a8. 

Specific diagnosis. — Oxyuris (p. 65) : Head alate. Mouth bare. 

Of ale unknown. 

Female “ Trilinearis ” (three lined or three lines (6.5 mm.) long?). 
Anterior portion of body ovigerous. Tail semialate. 

Host.—Procaviasynaca (Hyrax syriacus). 

Location . — Large intestine. 

Locality. — Palestine. 

This form has never been described properly. Nassonov (1897) 
states that he found this form, but, contrary to what some of his 
reviewers state, he published no study of it, merely quoting Hemp- 
rich and Ehrenberg. 
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OXYURX8 BCIURI Hall, xgx6, new name. 

Synonym. — Oxyuris species Parona, 1889. 

Specific diagnosis. — Oxyuris (p. 65) : Head not inflated. Mouth 
with papillae and with distinct internal foldings. Club-shaped 
esophagus with esophageal bulb. Intestine large and straight. 

Male unknown. 

Female 17 mm. long and 49 p (?) thick. The body is much at- 
tenuated posteriorly. The swollen portion of the esophagus proper 
is 750 n from the anterior end and is 70 n in diameter. The bulb is 
21 ft in diameter. The anus is very small and is 40 ^ (?) from the 
tip of the mucronate tail. No anal papillae visible. The vulva is 
6 mm. from the anterior end. The oviducts are in compressed, ser- 
rate loops; the ovaries are very long. 

Host. — Sciurus atrodorsalis. 

Location. — N ares and mouth (?). 

Locality. — Kokarit. 

Parona had five females of this species and states that the fact that 
his material included no males prevented him from describing it as a 
new species, although he believes it to be new. While it is a good gen- 
eral rule to have both sexes, and especially the more distinctive male, 
it is a rule with limitations and these limitations are especially ap- 
plicable in the genus Oxyuris, where the males are small, easily over- 
looked, short lived, and rare. That a carefully described female 
Oxyuris is readily recognized is proven in such a case as that of 
0. evoluta, the male of which is first described in this paper. Even 
in the case of such a form as Parona’s, his comparatively incomplete 
description will probably prove sufficient to permit of immediate 
recognition of material from the named host. 

Parona states that these worms must have been found in the stomach 
or intestine. There must have been some error in the labeling which 
indicates the collection of these worms from the nares and mouth. 

I have queried the figures given for the thickness of the body by 
Parona, on the grounds that it hardly agrees with the general rela- 
tions of Oxyuris. Ten times the figure given would be more likely. 
For the same reason I have queried the dimensions given for the 
distance from the anus to the tip of the tail. 

Parona states that the esophageal bulb has two swellings. I have 
interpreted this as a reference to the posterior dilatation of the 
esophagus proper and to the esophageal bulb. 

OXYU8I8 8TOBSICHI Sttti, 

Specific diagnosis . — Oxyuris (p. 65) : Cuticle finely but somewhat 
irregularly, striate transversely. Anteriorly the cuticle expands 
laterally to form two alae, the length of which varies with the sped- 
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men, but is usually about 1 mm. or less. The club-shaped esophagus 
terminates in the esophageal bulb. The intestine is considerably 


dilated anteriorly, is sharply constricted behind the en- 
larged portion, and then pursues an almost rectilinear 
course with fairly constant diameter to the anal 
aperture. 

Male 5 to 8 mm. long and 870 to 580 p thick. The 
posterior extremity of the body (fig. 97) is spirally en- 
rolled and bears a short conical projection at the tip. 
The spicule is about 250 p long and is 10 p thick at the 
base. It is directed posteriorly toward the projection 
on the tip of the tail. The cloacal aperture is about 130 
p from the posterior extremity of the body. 

Female 12 mm. long and with a maximum thickness 
of about 1 mm. The esophagus is from 500 to 700 p 
long. The bulb has a diameter of 200 p. The anus is 
2 to 2.5 mm. from the posterior extremity of the body. 
The vulva (fig. 98) is about 1.7 mm. from the anterior 
extremity of the body. The uterus shows large dilata- 
tions full of innumerable eggs. The eggs (fig. 99) are 
of the typical asymmetrical shape. They are 70 to 75 p 
long and 35 to 38 p thick. The embryonic mass occupies 
only the central portion, leaving a considerable clear 
portion. 

Host. — 27 ystrix cristata. 

Location. — Intestine. 



FlO. 07. — OXYURIB 
MOBacm. Poste- 
rior EXTREMITY Of 
male, x 50. After 
Sam, 1107. 


Locality . — Massaua , Eritrea, 
Italy. 

I have taken the dimensions of the 
esophagus, given by Setti in his gen- 
eral discussion, as probably apply- 
ing to the female. Also I have dis- 
regarded his statement that the egg 
shape is either asymmetrical or 
symmetrical. This depends entirely 
on the point of view. The Oxyuris 



Fig. 08.— Oxy- 
uris stossichx. 
Female. X 10. 
After Setti, 
1807. 


egg is flattened on one Bide, and this is what is meant by asymmetrical 


here. 


900 

OXTvaia 

MOMcm. Boos. 
X 100. Arm 
Sam, 1887. 


OXYURIS STROMA von Llnitow, 1684. 

Specific diagnosis. — Oxyuris (p. 65) : Three 
hyaline lips (fig. 100) about a triangular aperture 
which is first surrounded by a circular disk. Dor- 
sally and ventrally the underlying parenchyma pro- 


jects to form three elevations on each side. In each case the median 
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Fig. 100.— Oxyurw stroma. 
Head viewed from toe 
front. Enlarged. Af- 
ter VON LlNBTOW, IKKTi. 


elevation bears a single papilla and the other elevations bear a double 
papilla. 

Male 1.5 mm. long and 160 p. thick. The 
esophagus is 2/9 of the total length. The spic- 
ule is straight and is 79 |x long (fig. 101). The 
accessory piece has a hooked point and is 36 |>. 
long. The cloacal aperture is 2/31 of the total 
length from the posterior end of the body. 
There is one pair of large postanal papillae. 
Anterior of the cloacal aperture are two cuticu- 
lar bullae, and anterior of these are three pecul- 
iar large projecting pads, of which the most 
anterior is in the median portion of the body. 
Female 4.0 mm. long and 300 (t thick. The 
esophagus is 1/10.7 of the total body length. The anus is 1/7 of 
the body length from the posterior extremity. The vulva is 4/15 
of the body length from the anterior extremity. The 
are 130 to 140 pt. long and 43 |x thick. They 
have a double wall, the outer wall being marked 
with circular depressions showing a dark spot in 
the middle (fig. 102). The contained embryos 
have a strongly developed esophagus with a bulb 
bearing teeth and terminate in a rounded tail with 
no appendage. 

Life history . — The embryos develop in the 
cecum, where von Linstow 
has found about 100 im- 
mature specimens 580 to 
640 (i long and 49 to 54 p 
thick. The esophagus in 
these measured 1/6.2 and 
the tail 1/7.1 of the total 
length. 

Host. — Apodemm aylva- 
ticu8 (Mus 8ylvaticu8). 

Location. — Small intes- 
tine; immature forms in 
the cecum. 

Locality . — Not given. 

Seurat (1616) says this is 0. obvelata. See Addendum, page 224. 




Fig. 101.— Oxyuris stroma. 
Posterior extremity of 
male. Enlarged. Af- 
ter von Linstow, 1884. 


FlQ. 102.— Ox YURIS 
stroma. Ego. 
Enlarged. After 
von Linstow, 1886. 


OX YURIS TBTRAPTERA (Nitssch, x8si) von Liiutow, 1878a. 

Synonyms. — Aacaris dipodia Rudolphi, 1819, of Stossich, 1898; 
Aacaria tetraptera Nitzsch, 1821: Oxyuris semilanoeolata Molin, 
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18580/ Oxyuris obvelata (Rudolphi, 1802) Dujardin, 1845, in part, 
of various authors. 

Specific diagnosis. — Oxyuris (p. 65) : There are three 
very simple lips surrounding a triangular mouth aper- 
ture which communicates directly with the esophagus, 
the lumen of which is also of triangular, though larger, 
cross section. No papillae appear to be present, prob- 
ably because they are obscured by the inflated cuticle 
of the head. The esophagus is somewhat club-shaped, 
as usual, but is thinnest in its middle portion. The 
terminal esophageal bulb is elongate oval instead of the 
customary subspherical in shape. The cuticle of the 
head (fig. 103) is inflated, the inflated area presenting 
either a clear or granular appearance. There are two 
characteristic cervical alae; these are prominent and 
terminate at the level of the esophageal bulb in a re- 
curved margin, the angle formed by this margin and 
the lateral border of the membrane being acute and 
slightly produced (fig. 104). Occasionally lenticular 
thickenings of the cuticle occur on the dorsal aspect 
near the posterior end of the cervical alae (fig. 105). 
The cuticle is transversely striated. 

Male 2 to 2.5 mm. long and 155 to 175 |a thick. 
Head, including the inflated cuticle, 65 to 90 |a in 
diameter. The esophagus, exclusive of the esopha- 
geal bulb, is 195 to 225 ji long, with a maximum 
thickness of about 45 (A. The 
ovoid bulb is at>out 115 (a long 
and 75 to 80 [a thick. The nerve 
ring is 85 to 115 (a from the 
anterior end of the body. The 
anterior portion of the intestine 
is greatly dilated and is reflected 
about the posterior portion of 
the esophageal bulb to form a 
depression in which the end of 
the bulb lies. The rectum is an 
elongate structure, about 95 to 
_ 110 |a long, tapering from a 

vumliti broad base to the cloacal aper- 
* ure> The bursa (fig. 106) is 
Ann it ommI very narrow, somewhat serrate 
i*». or geaiioped along its border, and 

incised in the vicinity of the cloaca, the posterior and shorter portion 
extending from this region to the tip of the tail. The maximum 


*W. 103.— O XT- 



Fig. 104.— Oxyuris tet- 
RATTERA. ANTERIOR EX- 
TREWTT. X W.5. 
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width is attained just anterior of the tip of the tail. The spicule is 
apparently much reduced or imperfectly chitinized and is not visible 
with ordinary technique. The cloacal aperture is about 135 to 150 p 
from the posterior extremity of the body. The cloacal aperture is 
situated on an elevation, but any papillae that are associated with 

it are so much reduced as to be un- 



recognizable by means of the usual 
technique. 

Female 2.58 to 4 mm. long and 190 
to 250 p thick. The esophagus, ex- 
clusive of the bulb, is 215 to 820 p long 
and 42 to 52 p thick. The esophageal 
bulb is 120 to 150 p long by 78 to 86 p 
thick. The nerve ring is 110 to 140 p 
from the anterior end of the body. 
The intestine is considerably dilated 



109. 


106. 


Frag. 10S, 106.— OmnuB tetkaftera. ios, anterior extremity sbowoto cvticulas enlargement! 
X 92.6. 106, Posterior extremity of male, o, Dorsolateral view; 6, dorral view. X 170. 


at its anterior end. The anus is 430 to COO p from the posterior end 
of the body. The vulva is 1.075 to 1.66 mm. from the anterior end of 
the body, and is a transverse slit with somewhat swollen lips (fig. 
107). From the vulva the vagina proceeds forward a short distance 
and then turns back to a muscular ovijector, and then a nonmuscu- 
lar portion which communicates, through a valvular structure, with 
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the uterus, the point of union being a short distance posterior of 
the vulva. The uterus extends posteriorly to a point just anterior or 
just posterior to the anus, where it forms the oviducts. Either the 
uterus or the oviducts extend posterior of the anus (fig. 108), a dis- 
tinctive point in distinguishing this species from its common associ- 
ate, Oxyuris obvelata . There is only a short, bluntly pointed clear 



FlO.107.— OXYURIS TETRAPTERA. AN- 
TERIOR EXTREMITY AND REGION OF 
VULVA IN FEMALE. M., ESOPHAGUS; 
Cl. bulb, ESOPHAGEAL BULK; ilU., in- 

testine; ot>., ovary; ul, uterus; 
V., VULVA. X 46. 



Fig. 108 .— Oxyuris tetraptxra. Posterior extremity of 
FEMALE. X #2.6. 


tail posterior of the reproductive structures^ another feature which 
distinguishes this species from 0. obvelata where there is a long tail 
extending posterior of the anus. The eggs are of the typical Oxyuris 
shape, 84 to 90 |i long and 84 to 40 |j. thick. 

Rosts. — Mus muscvlus , Apodemus sylvaticus (Mus sylvatious), 
Cricetus cricetvs ( Cricetus frumentarius , Cricetus vulgaris ), Jacu- 
lus jaculus ( Dipus jandus), Jacvlus sagitta ( Dipus sagitta). 

Location . — Large intestine. 
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Localities. — Germany (Saxony); Italy (Padua); Austria 
(Trieste) ; United States (Washington, District of Columbia; Colo- 
rado Springs, Colorado). 

The name Ascaris dipodis Budolphi, listed by Stossich as a syno- 
nym of Oxyuris tetraptera, antedates the name proposed by Nitzsch, 
but Budolphi (1819) did not describe this species and lists it with a 
cross, meaning “ not seen.” It can not therefore be considered as an 
available name for this species. 

Molin's measurements indicate that the worm is one-fourth as 
thick as it is long, an obvious error. lie states that the spicule is 
papilliform, a statement which is copied by Stossich. I have been 
unable to identify any spicule in this species. 

This species has been very much confused with 0. dbvelata , but 
the two are readily distinguishable. 

>S 'piroptera quad ria lata (q. v.) is probably 0. tetraptera. 

OXYURIS TRIRADIATA Hall, 1916, new upeciea. 

Specific diagnosis. — Oxyuris (p. 05) : Mouth with three promi- 
nent outer lips (fig. 109), each bearing two papillae anteriorly, and 
with three conical inner lips forming the triradiate mouth aperture 
(fig. 110) common in species of Oxyuris. This communicates 
through the simple pharynx with the club-shaped esophagus, which 
becomes gradually thicker posteriorly and is separated by a con- 
striction from the powerful esophageal bulb. This bulb (fig. Ill) 
is strongly muscled and the lumen is lined with chitin which is de- 
veloped into a dental apparatus in the posterior portion of the bulb. 
The bulb communicates with the intestine by means of a valve which 
projects into the lumen of the intestine. The anterior portion of the 
intestine is dilated to form a wide elongate saccular structure, and the 
posterior portion is constricted to form a narrower cylindrical 
structure. There are no lateral alae, but the cuticle around the 
head and neck, to a distance half the length of the esophagus, 
is swollen, often forming incidentally a narrow ring just back 
of the head. The cuticle is very distinctly transversely striate. 

Male 3.38 to 4.00 mm. long and 200 to 285 p thick. The head 
diameter is about 55 p. The esophagus, exclusive of tKe bulb, is 810 
to 345 fi long and 43 to 50 p thick at the posterior end. The esopha- 
geal bulb is 100 to 105 ft long and 95 to 105 p thick. The nerve ring 
is 200 to 260 p back of the anterior extremity of the body. The 
prominent cuticular striation disappears at the origin of the bursal 
membrane anterior of the cloacal aperture (fig. 112) . The bursa forms 
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an elliptical structure to a point near the end of the body proper, 
where the elliptical form terminates in an incision, the bursa then 
expanding again to form a terminal bursal structure resembling, to 
some extent, that of the strongyles. The bursa is supported by a 
median extension of the cuticle forming a dorsal ray and by lateral 
extensions forming lateral rays, one on each side. These three r.ays 


diverge at approximately right angles from the posterior end of 
the body. They tend to curve ventrally near their tips and the 
lateral rays curve somewhat posteriorly near their tips. The rays 
are approximately equal in length, ranging from 85 to 115 p. Near 


the middle of the dorsal ray is a 
transverse ridge on the dorsal as- 
pect, with its distal edge directed 
backward (fig. 113). Ventral of 
the main copulatory bursa are two 
•symmetrically 
disposed acces- 
sory mem- 
branes, each 
supported by a 
single wavy 
ray. These 
membranes 




originate lilt- FlG - 0xYUBia trira- Fig. 110.— Oxyuris triradiata. IIkad viewed 
, _ MATA. Head. X 340. from the front diagonally. X 340. 

erally at a 

point juSt posterior of the incision which divides the main bursa 
into the rayed portion and the anterior elliptical portion. The 
median insertion of these membranes is on either side of the blunt, 
conical posterior termination of the body proper. Measured from 
the anterior origin, these bursal membranes are 45 to 50 p long. 
Between their bases is a large papilla in the median line. At 
a point slightly anterior of this papilla the posterior portion of 
the body is protracted laterally to form two large papillae sug- 
gestive of the prebursal papillae of the strongyles. The spicule 
is a bluntly elongate conical affair, 43 to 52 p long and 10 to 15 p 
thick at the base. It is usually not well chitinized, but may show 
fairly heavy chitinous lines at the thick base. The cloacal aperture 
is 115 to 138 p from the posterior extremity of the dorsal ray. 

Female 4.27 to 6.25 mm. long, with a maximum thickness, exclusive 
of the dorso-ventral line through the greatly swollen lips of the 
vulva, of about 430 p. The head attains a maximum diameter of 
75 to 80 p. J*he esophagus, exclusive of the esophageal bulb, attains 
a maximum length of 400 to 415 p and a maximum thickness of 75 to 
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80 y. The esophageal bulb attains a maximum length of 125 y and 
a maximum thickness of 110 to 115 y. The nerve ring is 170 to 215 y 
from the anterior extremity of the body. The anus is 850 to 960 y 
from the posterior extremity of the long narrow tail (fig. 114). The 
cuticular striations continue to the very tip of the tail. The vulva 
(fig. 115) is located about 1.5 mm. from the anterior extremity of the 
body and is a transverse slit lying between the enormously devel- 



Fig. 111.— Oxyubis triradiata. Esophageal buld. X 840. 


oped anterior and posterior lips. The part of the body lying inside 
of the cuticle is depressed by the pushing in of the vulva while the 
depression is filled on the outside of the cuticle and beyond the line 
of the body by the large cuticular labia. From the extreme borders 
of the two lips the anteroposterior measurement attains a m aximum 
of about 500 /*• This vulva is readily visible to the naked eye. The 
short muscular vagina extends posteriorly and communicates with 
the uterus. Apparently the reproductive tubes do not extend pos- 
terior of the anus. The ovaries extend forward almost or quite to 
the region oi the esophagus. JBggs not found. 
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Hosts. — A mmospermop kUus leucurus cirmamomeus , C allospermo- 
pkUus lateralis. 

Location. — Cecum and large intestine. 

Localities . — United States (Pagosa Springs and Mack, Colorado). 
Type material . — No. 16582 U.S.N.M. (Bureau of Animal Industry 
helminthological collection ) . 



Fltt. 112.— OXYURI8 TRIRAMATA. POSTERIOR EXTREMITY OF FlG. 113. — OXYURU TROLADIATA. P OS- 
MALE, VENTRAL VIEW. X 340. TKRIOR EXTREMITY OF MALE, LATERAL 

VIEW. X »40. 


Fertilization of the egg appears to take place rather late. Al- 
though I have an abundance of male and female material, includ- 
ing some from cases of heavy individual infestation, I find no gravid 
females. It is difficult to see the relation between the short, thick 
spicule and the enormous vulvar labia; perhaps the labia enlarge 
after fertilization. 

This species should be found fairly widely distributed. It occurs 
in hosts of at least two genera and over a fairly wide range. Pagosa 
Springs is near the southern edge of the State of Colorado and 
Made is near the middle of the western edge. 
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The resemblance between the bursa in this species and that of the 
type species of the genus, 0 . equi, is rather interesting. 

I am indebted for the alcoholic host material from which these 
worms were collected to Mr. E. R. Warren, of Colorado Springs. 



FlG. 114.— OXYURIB TR1RAD1ATA. 1»0«TK- 
MOB EXTREMITY OF FEMAIJI. an., ANUS. 

X 46. 



FlO. 115.— OXYUR18 TRIBADIATA. 
FEMALE IN REGION OF VULVA, 
SHOWING DEVELOPMENT OF 
CUTICLE ANTERIOR AND POSTE- 
RIOR OF VULVA. X 170. 


OXYUR1S UNQULA von Linstow, x*o6. 

Specific diagnosis. — Oxyuris (p. 65) : Mouth with three lips. The 
esophagus is club-shaped, the diameter increasing posteriorly, and is 
separated by a constriction from the esophageal bulb. The bulb 
equals one-fifth of the total length of the esophagus. The anterior 
portion of the intestine has a smaller diameter than the esophageal 
bulb. The lateral cervical glands, 260 /a long, extend anteriorly along 
the esophagus. There are two cervical aloe with a diameter equal to 
one-ninth of the body diameter and terminating posteriorly at a 
point opposite the posterior end of the esophagus. The cuticle is 
transversely striate. 

Male 2.12 mm. long and 180 thick. Esophagus one-fifth of the 
total body length. The tail is - one twenty-second of the total body 
length and is hoof-shaped in lateral view (fig. 116). On each side 
are two projections, of which the anterior is round and directed later- 
ally and the posterior is more spherical and directed ^posteriorly. 
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Female 4.5 mm long and 350 ^ thick. The tail is 1/5.7 of the 
total body length and is elongate and finely pointed. The esophagus 
is 1/7.5 of the total body length. The nerve ring is 100 p from the 
anterior end of the body. The excretory pore is close behind the 
nerve ring. The vulva separates the anterior portion of the body 
from the posterior portion in the ratios of 2 :5 to 2 :7. The eggs are of 
the typical Oxyuris shape, flattened on one side, and are 120 fi long 
and 36 fi thick. 

Larvae 420 n long and 79 fi thick. The esophagus is 1/6.4 and the 
tail 1/8 of the total body length. 

Host . — Sciurus vulgaris . 

Location . — Intestine. 

Locality . — Germany (Bredlauken b. 

Insterburg), 

Von Linstow (1906) states that the three 
males found by him were not sexually de- 
veloped, the spicule and testis not being 
present. He also states 
that the cuticle is 
transversely striated at 
intervals of 130 to 170 
[jl. Considering the 
length and thickness 
of this worm, it seems 
more likely that 13 to 
17 \l was intended. 

Von Linstow further 
notes that this species 
can not be confused 
with Oxyuris acutis - 

Fm. lift, — O xyurw ungula. Poa- . . Fig. 117. — Oxyuris pallaryi. 

TKRIOR EXTREMITY OP MALE. SlTflAl JTOII1 tile SamC ANTERIOR EXTREMITY OP 

Enlarged. After yon Lin- host for several l’Ca- ^zualr. Enlarged. Ar- 
row, 1906. , , ter Seurat, 1915a. 

sons, among others, 

that O. acutissima has no esophageal bulb. I take it that Rudolphi’s 
allusion to a posterior swelling of the esophagus probably covers fcn 
observation on the esophageal bull). At any rate, circumstances indi- 
cate that Rudolphi’s species was an Oxyuris and as such must have 
had an esophageal bulb. 

OXYURIS PALLARYI Seurat, igijft. 

Specific diagnosis. — Oxyuris (p. 65) : Small forms, usually curved 
in an 8-shape or the shape of an interrogation mark. Cuticle trans- 
versely striated at intervals of 10 p. Two lateral a Lae in the median 
portion of the body. Excretory pore very small, opening at the 
level of the anterior end of the intestine in the female (fig. 117), and 
a little posterior of this in the male (fig. 118) ; the pore is in commu- 
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nication with a large vesicle which is very prominent as a result of 
its refractive appearance. The mouth has three lips. The esopha- 
gus, including the bulb, is a fifth of the length of the body in the 
male and a sixth in the female ; it is encircled by the nerve ring at 

the union of the 
anterior and mid- 
dle thirds. 

Male 2 mm. 
long with a maxi- 
mum thickness of 
180 [i. Body com- 
monly curved in 
an interrogation 
mark. Esopha- 
gus, including the 
esophageal bulb, 
430 {«. long. Ex- 
cretory pore 50 p. 
posterior of the 
esophageal bulb. 
Two straight lat- 
eral alae in the 
region of the in- 
testine and termi- 
nating anterior of 
the cloacal aper- 
ture (fig. 119). 
The cloacal aper- 
ture is in the cen- 
ter of a conical 
eminence. The 
tail is short, 180 
p. long, and termi- 
nates in a dorsal 
Fig. 118 .— Oxyuris fallaryi. Male. Enlarged. After Seurat, point 70 p long* 

Posterior of the 

cloacal aperture are two straight caudal alae, sustained by a pair 
of large stalked papillae; the caudal glands open just anterior 
of these papillae. There are also a pair of sessile preanal 
papillae and a pair of sessile adanal papillae. The spicule is 84 u long 
and slightly curved. The gubemaculum (fig. 120) is 55 n long and 
terminates at its distal extremity in a hook like the barb of a fishh ook. 
On the ventral surface of the body there are two large cuticulsr 
bosses on which the cuticular striae are especially .pr ominent ; the 
more anterior of these is in the middle of the body, and the other on e 
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is midway between the first and the cloacal aperture; similar bosses 
have been noted in Oxyuris stroma, which Seurat says is 0 . obvelata. 

Female 2.9 mm. long with a maximum thickness of 275 p. The 
body is massive and curved in the shape of a letter S. The tail is 
one-sixth of the entire body; it attenuates gradually and terminates 
in a soft point. The esophagus is 400 p long and the esophageal bulb 
85 p long. The intestine is wider than the esophageal bulb. The 
two lateral alae arise posterior of the esophageal bulb, at the level of 
the vulva, and extend to the region of 
the rectum, 170 p anterior of the anus. 

The vulva (fig. 117) opens on the ven- 
tral surface, slightly posterior of the 
esophageal bulb and 100 p posterior of 
the excretory pore; the vulva is promi- 
nent for the reason that the vagina is 
everted, forming a prominent appen- 
dix 60 p long. In a young female, 1.8 
mm. long, and recently fertilized, the 
vagina is not everted, but the vulva is 
covered with a maroon -colored plaque 
which prevents any further attempts at 
fertilization. The ovijector is directed 
posteriorly and includes, first, a tubu- 
lar portion lined with a cuticular mem- 
brane, corresponding to the vestibule 
and sphincter, and 120 p long, char- 
acterized by the thickness of its muscu- 
lar wall; second, the musculo-epithelial 
portion, which has a uniform thickness 
for 150 p, then dilates to form an ovoid 
reservoir, 215 p long, in which the 
spermatozoa accumulate and where 
fertilization takes place, and then 
diminishes to its original thickness 
and continues posteriorly to the vicin- 
ity of the rectum, where it divides into two branches which ex- 
tend anteriorly and parallel to join the uterus. In the young female 
the uterus is straight and the eggs are arranged in a row; in the 
mature female the uterus occupies all the space about the intestine 
posterior of the vulva with the exception of that about the rectum. 
The ovaries are massive, blackish in color, and are situated side by 
side immediately posterior of the vulva. The eggs are numerous, 
thick shelled, elongated, and flattened on one face ; they are 84 by 25 
M> in diameter. 

10600° — Proc.N.M.vol.50 — 16 7 . 



Fig. 119.— Oxyuris pallaryi. Pos- 
terior EXTREMITY OF MALE, VENTRAL 

view. Enlarged. After Seurat, 
1915a. 
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Host. — Atlantoxerus getuLus (Xerus getulus). 

Location. — Cecum. 

Locality . — Mogador, Morocco. 

Seurat states that the male of this species has its closest affinities 
with 0. stroma, but that the females of the ‘two species are so dif- 
ferent that he wonders if the female described for 0 ♦ stroma is 
really the female belonging with the male of that species. He also 

states that these two species are related to 
O. hilgerti and O . obvclata . 

OX YURIS POLYOON von Linstow, X909. 



fio. 120 .— oxyuris pallaryi. Specific diagnosis, — Oxyums (p. 65) : The 

oubernaculum. enlarged. cu ti c i e j s transversely striated at inter- 

vals of 7 to 8 pi; anteriorly it is strongly 
thickened over a distance of 120 n, the body parenchyma being thin- 
ned over the same interval. The rounded head end bears three Ups. 
The esophagus is thin and terminates in a spherical bulb provided 
with teeth in the interior ; the esophagus and its bulb are separated by 
a slight constriction ; the small posterior half of the esophagus is pig- 
mented brown; the esophagus is two- 
sevenths of the body length in the 
male and five twenty-thirds of the 
length in the female. The nerve ring 
encircles the esophagus about 180 (x 
from tho anterior end of the body. 

The excretory pore is on the ventral 
surface in the neck region near the 
constriction between the esophagus 
and its bulb. 

Male 3.26 mm. long and 330 p. 
thick; the tail is one seventy-fourth 
of the total length and is bent toward 
the ventral surface in the form of a 
hook, forming a coil of two turns. 

The vesicula seminalis is very large, 
with a length equal to about one- 
fourth of the entire body length. 

The testes extend so far anteriorly 
that they divide the body in the ratio 
of 11 :8 anteriorly and posteriorly (meaning of original description 
not clear). The spermatozoa are flat, 16 n long and 10 y. thick. The 
spicule (fig. 121) is 230 p long and is forked at its proximal extrem- 
ity. There are four pairs of prominent conical papillae, of which 
one pair is pjreanal, one adanal, and two pairs postanal. 



Fig. • 121.— OXYURM FOLYOON. POOTKStOft 
EXTREMITY OF MALE. ENLARGED. AFTER 
VON Linstow, 1909. 
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Female 5.28 mm. long and 350 n thick ; the long finely pointed tail 
is two-elevenths of the total length of the body. The vagina opens 
far anterior of the middle of the body and divides the anterior from 
the posterior portion in the ratio of 19:41; it extends posteriorly 
and the ovaries extend to a point near the esophageal bulb. The 
small eggs are 80 by 23 ft in diameter and are uncommonly numerous. 

Hoet. — Geosdurus capeneis ( Xerus eetosus). 

Location. — Intestine. 

Locality. — Rehoboth, German Southwest Africa. 

Seurat (1915&), in his paper describing Dermatoxye getvla, notes 
in comment on that species that it hns very close affinities with 

0. polyoon. As a distinguishing feature he notes the cuticular for- 
mations in the form of a comblike structure in D. getula. It seems 
quite likely that closer inspection would show the presence of these 
structures on O. polyoon, as it has other features, among them the 
peculiar distribution of pigment in the esophagus, in common with 
species of Dermatoxye. The present writer is of the opinion that 
more study will probably show that this species should be trans- 
ferred to the genus Dermatoxye. 

Genus DERMATOXYS Schneider, 1866. 

Generic diagnosis. — Oxyurinae (p. 65) : Males with a curving 
lon git udinal row of transverse comblike crests on the ventral surface. 
Cervical alae present. Esophageal bulb with or without teeth. 
Males with very long well - developed caudal bursa. Massive 
deep colored ovaries in the region of the vulva, communicating by 
narrow oviducts with the uteri ; the two uteri unite in the vicinity of 
the anus to form the long ovijector which extends anteriorly to the 
vagina. 

Type-species. — Dermatoxye veligera (Rudolphi, 1819) Schneider, 
1866. 

ANALYTICAL KEY TO SPECIES OP DEBMATOXYB. 

1. Esophageal bulb without teeth. Male with 10 to 17 crests on the ventral 

surface ; over 10 mm. long. Female over 15 mm. long. 

Dermatoxye veligera, p. 99. 

Esophageal bulb provided with teeth. Male with over 20 crests on the ven- 
tral surface; less than 0 mm. long. Female less than 10 mm. long. 

Dermatoxye getula, p. 103. 

SERIIATOXYS VELIGERA (Rudolphi, Kig) 8 chn«idor. 1 M 6 . 

Synonym. — Aecaris veligera Rudolphi, 1819. 

Specifio diagnosis.— Dermatoxye (p. 99) : White worms, the body 
rather straight and stiff. Cuticle with fine, transverse striations, 
spaced at intervals of about 5 ft in the middle portion of the body and 
at wider intervals in the posterior portion. Two cervical alae ex- 
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tending from the head to a point posterior of the esophageal bulb. 
Excretory pore very small and difficultly visible, situated posterior of 
the esophageal bulb. Mouth with three well-developed lips, each 
bearing three papillae. Buccal cavity very shallow, closed anteriorly 
by three teeth inserted on the three lips. The esophagus terminates 

posteriorly in a bulb, the union being 
marked only by the external widening 
and, frequently, by some rugose mark- 
ings; the esophagus proper, exclusive of 
the bulb, is widened anteriorly to form a 
short thick portion and diminished pos- 
teriorly to form a long slender portion, 
the lntter showing a variable and very 
noticeable brown pigmentation. The 
esophagus length, including the bulb, is 
one-ninth of the length of the female and 
two-fifteenths of the 
length of the male. 

The nerve ring en- 
circles the esophagus 
proper at the union 
of the anterior and 
middle thirds. 

Male 8 to 11.5 mm. 
long, with a maxi- 
mum thickness of 435 
1 *. The body is 
straight, with a mod- 
erate curve ventrally 
at its posterior ex- 
tremity. The caudal 
bursa (figs. 122 and 
128) is formed of 
two very long alae, 

1.5 mm. long and 
rather wide, with a 
very distinct border 
marked by several 
fine parallel longitudinal striations; the alae are curved ventrad and 
meet posterior of the conical termination of the body proper. The 
distance from this conical termination to the cloacal aperture is 
about 400 p. About 700 p anterior of the cloacal aperture is a series 
of 10 to 17 cuticular crests, of variable size and slightly irregular 
outline approximating that of a sector of a circle, the crests being 
disposed in a somewhat irregular longitudinal aeries. Between this 




FiO. 122. — Dxbmatoxys veligera. 
Posterior extremity or male, 

VENTRAL VIEW. AFTER BEURAT, 
19166. 


Fio. 123 .— Dermatoxys 
veligera. Posterior 

EXTREMITY OF MALE, 
VENTRAL VIEW. EN- 
LARGED. After Schnei- 
der, 1866. 
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series and the cloacal aperture the ventral surface also bears two 
rows of small shields or bosses. The region about the cloacal aper- 
ture bears several large sessile papillae; there arc six preanal papil- 
lae, of which four are in the same transverse line along the 
superior lip of the cloaca; the inferior lip bears three papil- 
lae, of which the median is the larger ; immediately posterior 
is a contiguous pair of large papillae, and a little posterior 
of these is a pair of large cuticular shields. The apertures 
of the caudal glands open at the level of the origin of the 
tail. Spicule (fig. 124) very small, 85 |a long; no gul>er- 
naculum. 

Female 16 to 17 mm. long, with a maximum thickness of 
600 p. The posterior extremity (fig. 125) is conical, regu- 
larly attenuated, and may terminate in a point covered by a 
small, brown, cliitinous, thimble-shaped cap; this appears 
to be deciduous and is often not present. The tail is 
about 3 mm. long, or almost one-sixth of the length of 
(lie body. The excretory pore opens on the ventral surface, about 
1.8 mm. posterior of the esophageal bulb. The vulva is about 85 
p broad, not prominent, and is situated anterior of the middle of 
the body, about 7 mm. from the anterior extremity. It is commonly 

covered with a brown or reddish- 
brown plug. It opens into a vagina 
lined with a thick cuticle and joining 
a cuticular ovijoctor (fig. 126) which 
extends anteriorly a distance of 1 
mm.; both the vagina and the ovi- 
jector are provided with a thick mus- 
cular tunic. In its distal region, 
corresponding to a sphincter, there 
is a deeper colored glandular organ, 
which in turn connects with the ante- 
rior musculo-epithelial portion of the 
ovijector, a straight tube 12 mm. long 
which extends to a point just poste- 
rior of the anus; in this posterior por- 
tion it enlarges and contains a number 
of eggs; from this portion the uteri 
diverge as straight tubes contain- 
ing two or three rows of eggs and 
extending parallel to the preced- 
ing portion of the ovijector for a 
distance of 9 mm. Their anterior extremities, slightly dilated to 
form in each a receptaculum seminis, communicate with the ovaries 
by narrow 8-shaped oviducts; the massive ovaries, of deeper color, 



1 i7iomm 1 

Via. 125. — Debmatoxys veliobba. 

POamiOB EXTREMITY or FEMALE. 



Fia. 124.— 
Derma- 
TOXYB 
VELIGK- 
ea. Spic- 
ule. En- 
larged. 
After 
Seurat, 
10156. 
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are situated side by side posterior of the vulva. The eggs (fig. 127) , 
110 by 50 n in diameter, have a very thick shell, stippled externally, 
slightly flattened on one side, and showing an interruption at one 
end for the exit of the embryo which is covered by a very distinct 

vitelline membrane. 

r Hosts. — Sylvilagus brasili- 

ensis ( Lepus brasiliensis ) , 
Sylvilagus auduboni bailey i, 
Sylvilagus nuttalli pinetis , 
Lepus kabilicus , Lepus cali- 
fornium melanotis. 

Location. — Cecum (very 
rarely in small intestine). 

Localities. — Brazil ; Algeria 
(Winton) ; United States 
(Amo, Howbert, Monument 
Park, and Natural Corrall, 
Colorado ; Murray County, 
Oklahoma). 

I am unable to confirm 
Seurat’s statement that the 
head is larger than the body 
immediately following it in 
this worm or that the cervical 
alao terminate posteriorly at 
the level of the esophageal 
bulb. The wide 
distribution of 
this species, 
which was de- 
scribed from 
Brazil in 186C 
■and not again 
noted for 
.almost half a 
century, is fio.ut.-d**. 
.rather surpris- “ ATOIYS vtr 

. A ugiaa. Ego. 

Ulg* Enlarged. 

Fig. 126.— Dirmatoxys vxlioira. Female qini- The record After 8* v- 

VALIA. ARU SlURAT, 1915b. _ SAT, 19156. 

from Lepus 

calif omicus melanotis is based on specimens collected by Mr. Herman 
Douthitt from a “ jack rabbit” in Oklahoma. As the species named 
ranges all over Oklahoma and is the one probably involved, accord- 
ing to Mr. Qerrit Miller, I have assumed this to be the host. 




Fig. 127.— Dir- 

1IATOXY8 VI- 

ugera, Egg. 
Enlarged. 
After 8eu- 
EAV, 19156. 
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DRRMATOXYS OETULA Seurat, i 9 i$b. 


Specific diagnosis. — Dermaiaxys (p. 99) : Two long cervical alae 
(fig. 128) arising at the head, where they attain their maximum 
width and gradually diminishing in width to the point near the 



middle of the body where they terminate. The 
cuticle is transversely striated at intervals of 9 
y.. The excretory pore is very small and opens 
in the center of a clear elongated elliptical 
zone near the union of the intestine and the 
esophagus. The mouth (fig. 129) has three 
lips, a dorsal and two latero-ventral, each tear- 
ing two papillae and with a triangular tooth 
on the internal border ; the points of these three 
labial teeth are in contact and limit the aper- 
ture of the mouth. The buccal cavity is shal- 
low, 20 jjl deep, and bordered laterally by two 
rows of tubercles situated at two levels. The 
esophagus is long and cylindrical and termi- 
nates posteriorly in a spherical bulb provided 
with teeth. The length of the esophagus and 
bulb is a fourth of the length of the body in 
the male and a fifth in the female. The nerve 
ring encircles the esophagus one-seventh of its 
length from the anterior end. 

Male 2.5 to 8.3 mm. long, with a maximum 
thickness of 290 \l. Two very long caudul alae 
( fig. 128) , as wide as the body, extend along the 
posterior third of the body, terminating poste- 
rior of the 


cloacal aper- 
ture and leav- 
ing only a 
short caudal 
extremity de- 
void of these 
alae. The 
cloacal aper- 



laeged. After Sku- ture (fiff. 128) m°* extremity, dossal view. Em- 

RAT, 1016a. ^ ^ LARGED. AFTER SlURAT, 1016a. 

opens 110 (6 

from this caudal extremity in the center of a very prominent conical 


eminence ; posterior of this eminence the body is abruptly truncated 
ventrally and terminates in a narrow point 75 p. long, the orifices of the 
caudal glands opening at the origin of this point. Anterior of the 
cloacal aperture the ventral surface tears a curving longitudinal row 
of about 25 transverse parallel crests (figs. 128 and 180). There is a 
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pair of very large papillae some distance anterior of the cloacal aper- 
ture; there are two pairs of smaller adanal papillae; the inferior lip 
of the cloacal aperture bears 3 postanal papillae, of which the 
median is unpaired; and there is one pair of very small papillae 
toward the posterior third of the caudal extremity. The incon- 
spicuous spicule is only 65 ft long. 

Female 5.5 mm. long, with a maximum thickness, exclusive of the 
alae, of 310 ft. The cervical alae extend very little beyond the vulva. 


The tail is conical and has a length equal to 
a fifth of that of the l>ody. The vulva (fig. 
131) is not prominent and is situated a little 
posterior of the anterior third of the body. 
The very long ovijector is remarkably com- 
plex; the vagina is 
very short and 
communicates with 
a long vestibule, 
1.7 mm. long, char- 
acterized by the 
thickness of its 
muscular tunic and 
lined with a thick 
cuticle; this vesti- 
bule turns back on 
itself and extends 
posteriorly in a 
winding coifrse to 
a large ovoid 




Fig. 130. — Dermatoxts qetu- 

LA. Row OF CRESTS OK VEN- 
TRAL SUBFACE OF MALE. EN- 
LARGED. After Seurat, 
1015a. 


sphincter, 250 p 
long and 100 
thick, and con- 
spicuous from its 


Fig. 131. — Deem a to its GE- 
tula. Female body nr 
REGION OF YULYA. EN- 
LARGED. After Seurat, 
1015a. 


deep, almost black, color; this sphincter has a very narrow lumen and 


eggs do not remain in it any more than in the vestibule; beyond the 
sphincter is the tubular ovijector, a large sac filled with eggs and ex- 
tending posteriorly to the level of the anus, where it divides to form 
the two uteri ; these extend anteriorly to tire level of the vulva, where 


they are connected with the ovaries by a very short oviduct curved 
in the form of a letter 8 ; the uteri are straight and contain only two 
or three rows of eggs ; one uterus descends posterior of the anus for 
a third of the length of the tail and then extends anteriorly; the 
ovaries are blackish and are folded on themselves in the dorsal re- 


gion between the vulva and the esophageal bulb. The eggs have a 
thick shell and are 55 to 60 p long and 25 ft thick. 
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Larva. — Larvae of both sexes in the fourth stage are frequently 
found among the adult worms. The female larva is 2.3 mm. long and 
has a relatively larger esophagus than the adult, the esophagus being 
two-fifths of the entire body length; the 
vulva is anterior of the middle of the body 
and is covered by the larval cuticle. The 
male larva is 1.6 mm. long and also has a 
relatively larger esophagus, equaling one- 
third of the entire body length; the tail is 
folded at its extremity. Just after the last 
ecdysis the young male is still without the 
prominent bursal alae of the adult (fig. 132). 

Host. — Atlantoxerus getulus (Xerus getu- 
lus). 

Location. — Cecum. 

Locality. — Mogador, Morocco. 

Seurat states that this s]>ecies has affinities 
with Oxyuris polyoon von Linstow from 
Xerus setosus. 

Family uncertain. 

HETERAKIS VERRUCOSA Molin, iMob. 

Specific diagnosis . — Genus? Head not distinctly delimited from 
body. Body strongly attenuate posteriorly and adorned laterally 
with warty prominences arranged in a double series and continu- 
ing to the posterior extremity of the tail. Anterior extremity trun- 
cate, the mouth without lips or papillae and the cuticle loose and 
folded about the mouth. The esophagus ends in a bulb with a tooth 
apparatus. The intestine is composed of large cells, and there are 
three large cells at the rectum. 

Male 7.5 mm. long and 800 p thick. The caudal extremity is 
curved in a hook shape, subulate, and terminates in a sharp tip. 

There are two very slightly curved spicules with 
alate membranes. 

Female 12 mm. long and 500 p thick. The 
caudal extremity is straight and subulate, termi- 

E». m-H maura v»- natin K in a shar P P oint The ( fi «- 133 ) are 
aroou. eo<m. HAONimcD. flattened on one side and are 100 (j. long. The 
Am* toh d»a»ohi, is®. B hells are perpendicularly striate. 

Host. — Dasyprocta aguti ( Dasyprocta agouti). 

Location. — Stomach. 

Locality. — Brazil (Cai$ara). 

Molin states that this worm is meromyarian, and Von Drasche 
(1882) has pointed out that on this account it can not be a species of 
Heterakis. The fact that no sucker is mentioned and that the worm 




Fra. 132. — Debmatoxys gx- 
tula. Posterior extrem- 
ity OF YOUNG If ALE, VEN- 
TRAL view. Enlarged. 
After Seurat, 1915a. 
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is found in the stomach is further evidence to the same effect Von 
Drasche thinks the worm may be placed near Nematoxys Schneider, 
1866 (which is Cosmocerea Diesing, 1861, renamed). The esophagus, 
musculature, and lateral papillae suggest Oxysoma, Schneider, 1866, 
but as Oxysoma is without standing as a nematode genus, being pre- 
occupied by Oxysoma Gervais, 1849 (arachnoid), and as I have no 
similar material sufficiently close to this species to properly evaluate 
it, I have left the name unchanged and the species unplaced. 

Superfamily STRONGYLOIDEA Weinland, * 858 . 

Synonyms . — Strongylidea Carus, 1803, in Travassos, 19146/ 
Stringyloidae Travassos, 19146/ Strongyloidea Weiland, 1858, of 
Travassos, 19146. 

Super family diagnosis. — Nematoda (p. 4) : Meromyarian or poly- 
myarian. Males with well-developed caudal bursa supported by rayB ; 
in forms near the outer limit of the superfamily the bursa is occa- 
sionally very small and the rays atypical, or the bursa may be lacking 
altogether, the species in question being only referable to this super- 
family on the ground that transitional but recognizably strongyle 
forms, found at times in the same locations and with the same habits, 
relate them to it. Esophagus without posterior bulb. Mouth naked 
or with a buccal capsule and six papillae, distinct or indistinct. 
Male usually with two spicules and female usually with two ovaries. 
Oviparous or viviparous. 

Type-family. — Strongylidae Cobbold, 1864. 

ANALYTICAL KEY TO FAMILIES OF STRONGYLOIDEA. 

3. Polymyarian ; usually in respiratory or circulatory tract. 

Metastrongylidae, p. 182. 

Meromyarian ; usually found In the digestive tract 2. 

2. Buccal capsule present Strongylidae, p. 107. 

Buccal capsule not present Trlchostrongylldae, p. 123. 

The use of the musculature as a basis for the diagnosis of families, 
and especially for use in keys, is perhaps unfortunate, for the reason 
that it is a point not readily applied. At the same time the divi- 
sion of the strongyles along this line, following Railliet and Henry 
(1910), seems to be more fundamental and well considered than the 
division with reference to the presence or absence of a buccal cap- 
sule, following Leiper (1908). The arrangement of Railliet and 
Henry groups the trichostrongyles with the Strongylidae; that of 
Leiper groups them with the Metastrongylidae. While Leip'er’s 
arrangement is a better working arrangement, especially in compil- 
ing keys, it is not so fortunate in correlating other distinctive fea- 
tures as is that of Railliet and Henry. For one thing, the presence 
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of a rhabditiform embryo in the Strongylidae and its absence in 
the Metastrongylidae, as divided by Railliet and Henry, is a feature 
that points to ancestral differences of importance. The writer has 
followed Travassos (1914J) in treating all three groups as of coordi- 
nate family rank. 

Family STRONGYLIDAE Cobbohl, 1864. 

Family diagnosis- — Strongyloidea (p. 106) : Meromyarian. Buccal 
capsule present. Bursa highly developed, with a typical system 
of supporting rays consisting of one or two dorsal rays and two 
lateral ray systems of six rays each. Male with two spicules and 
female with two ovaries. Vulva at times anterior of the middle 
of the body, but usually posterior of the middle. Oviparous, eggs 
segmenting when laid. Development, so far as known, direct. Em- 
bryo rhabditiform. In digestive, rarely in respiratory, system. 

Type-genus. — Strongylus Mueller, 1780. 

Sn*bfhiiaily STRONOYL1NAK Railliet, 1803. 

Subfamily diagnosis. — Strongylidae (p. 107) : Meromyarian. Buc- 
cal capsule present. In digestive, occasionally in respirutory, system. 
Development direct, at times complex, involving cutaneous infection, 
nodular development or other embryonic or larval migration. 

Type-genus. — Strongylus Mueller, 1780. 

ANALYTICAL KEY TO TKIBES OF STEONGYUNAE. 

1. No description Tribe uncertain, p. 121. 

Recognizable forms 2. 

2. Dorsal and latero-dorsul rays originate separately, the dorsal trunk ending in 

4 digitations ; vulva close to anus and uteri divergent— Hansomeae, p. 115. 

Dorsal and latero-dorsal rays originate in a common triink, or If separately, 
there are 2 dorsal branches with 3 digitations ; vulva close to anus and 

uteri convergent, or vulva remote from anus and uteri divergent 8. 

8. Dorsal and externo-dorsal rays originate separately ; vulva close to anus and 
uteri convergent Cylicostomeae, p. 114. 

Dorsal and externo-dorsal rays originate in a common trunk; vulva remote 

from anus and uteri divergent 4. 

4. Dorsal ray trldlgitate; vulva in posterior third of body— Strongyleae, p. 107. 

Dorsal ray bifurcate ; vulva in middle or anterior portion of body. 

Bunostomeae, p. 112. 

Tribe 8T&0HGYLEAE Eallliet and Henry, 1918a. 

Synonym. — Ankylostomeae Railliet and Henry, 19095. 

Tribe diagnotit .— Strongylinae (p. 107) : Ventro- ventral and latero- 
ventral rays dose together and paralld. Medio-lateral and postero- 
lateral rays hot dose together and parallel. Dorsal and externo- 
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dorsal rays originate in a common trunk, the dorsal ray ending in 
tridigitate terminations. The vulva in the posterior third of the 
body and the uteri divergent. 

Type-genus. — Strongylus Mueller, 1780. 

ANALYTICAL KEY TO QKNEBA OF KTRONGYLEAK. 

1. No corona radlata; buccal capsule opens dorsally FnrinarUi, p. 111. 

Corona radiate present; buccal capsule does not open dorsally 2. 

2. Posterior two-thirds of buccal capsule covered with round knobs. 

Trachypharynx, p. 109. 

Buccal capsule without a eoverlnn of knobs Strongylus, p. 108. 

Genus STRONGYLUS Mueller, 1780. 

Synonyms. — Strongilus Rudolphi, 1801 ; Sclerostoma Kudolphi, 
1809; Sclerostomum Dujardin, 1 845 ; Sclerostomum Sonsino, 1878; 
Steongylus Giles, 1892. 

Generic diagnosis. — Strongyleae (p. 107) : Anterior extremity trun- 
cated, straight or slightly curved toward the ventral surface. The 
open, circular mouth, transverse or oblique, is followed by a chitinous 
buccal capsule and the edge of the mouth is furnished with one or 
several series of numerous denticles, the corona radiata. The two 
equal spicules are long and slender. The bursa is trilobed. The 
ventro-ventral and latero-ventral rays are parallel, close together 
and have a common origin. The externo-lateral, medio-lateral, and 
postero-lateral rays originate in a common trunk and proceed in 
slightly diverging lines; they are of much the same shape, all taper- 
ing somewhat from the base. The dorsal and externo-dorsal rays 
originate in a common trunk, the latter originating near the base of 
the common trunk and occupying a relatively independent position. 
The main stem of the dorsal ray divides to form the two terminal 
dorsal rays, and each of these gives off an external branch and then 
forks again distally to form two terminal branches. One of the three 
branches of the dorsal rays may be missing. Vulva in the posterior 
third of the body. Uteri divergent. 

Type-species . — Strongylus eguinus Mueller, 1780. 

ANALYTICAL KEY TO SPECIES OF BTBONGYLUS. 

1. Undescrlbed species Strongylus species, p. 100. 

Described species Strongylus isotrichis, p. 108. 

STKONOYLUS ISOTRICHIS (Kolia, x»M) Hall, igi«. 

Synonym. — Sclerostomum isotrichis Molin, 18605. 

Specific diagnosis. — Strongylus (p. 108) : Head continuous with 
body. Mouth acetabular in shape, the internal margin with vertical 
walls and Qie large circular aperture with a diaphanous border 
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terminating in a corona radiata. Body subcylindrical, truncated 
anteriorly. 

Male 5 mm. long and 300 p thick. The large copulatory bursa is 
obliquely truncate and prolonged in a conspicuous dorsal margin. 
There are three groups of rays, the ventro-ventral being close to- 
gether and parallel. The lateral groups of four rays include the 
externo-dorsal and the lateral. The dorsal group branches twice on 
each side, the rays therefore having four parts, of which the external 
is the smaller, and the dorsal rays are bifid. Two long filiform 
spicules. 

Female unknown. 

Host. — Thriehomys pachyurus ( Isothrix pachyura) ( ? E chinomys 
antricola: sec comment below). 

Location. — Large intestine. 

Locality. — Barro da Bio Negra, Brazil. 

Molin makes this a species inquirenda on account of the lack of 
female worms for description. He gives no figures and his discus- 
sion of the dorsal rays, as transcribed above, is not entirely clear, 
but it appears to be very close to the genus Strongylus at least, and 
as the generic name Sclerostomum is a synonym of Strongylus and 
without other standing, I have transferred the species to Strongylus. 

Yon Linstow (1878) lists this species from Echinomys antricola, 
apparently as a modern equivalent for Isothrix pachyura, but it ap- 
pears that E. antricola is a synonym of Thriehomys apereoides. 

STRONGYLUS 

Synonym. — Sclerostema species Morgan, 1868. 

Specific diagnosis. — Strongylus (p. 108) : 

Host. — Castor fiber. 

Location . — Cecum and colon. 

Locality . — United States (Michigan?). 

In his work on the American beaver, Morgan (1868) says of the 
worms found in this animal : “Also in the colon, and especially in the 
caecum, sclerostema, male and female, species not known.” There 
seems to be nothing to be gained by speculating on this worm with- 
out further data, and in view of the site of infestation I have re- 
garded this as Strongylus. 

Genus TRACHYPHARYNX Leiper, 1011. 

Generic diagnosis. — Strongyleae (p. 107) : Oral aperture terminal, 
surrounded by a corona radiata. The anterior third of the buccal 
capsule is lined with a thick chitinous investment. The posterior 
two-thirds of the buccal capsule is surrounded by esophageal muscu- 
lature and is lined with a thin layer of cuticle bearing a large num- 
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ber of round cuticular knobs, which project into the buccal cavity 
(fig. 184). Vulva a short distance in front of the anus ( ?). 
Type-species. — Trachypharynse nigeriae Leiper, 1911. 

TRACHYPHARYNX NIQERIAE Leiper, 1911. 

Specific diagnosis. — T rachy pharynx (p. 109) : Number of leaves in 
internal and external crown of corona radiata undetermined. Buc- 
cal capsule pear-shaped. 

f Male 11 mm. long. 

Female 15 mm. long and 460 {a thick. Esophagus 
1.25 mm. long from the base of the anterior third 
of the buccal capsule to the beginning of the in- 
testine. The esophageal musculature enclosing the 
posterior two-thirds of the buccal capsule is 6 |i 
thick ; the musculature in the posterior third of the 
esophagus is 130 p thick. Anus almost at the 
posterior end of the body. Vulva a short distance 
anterior of the anus. 

Host . — “ A large rodent.” 

Location . — Not given. 

Locality. — Nigeria, Africa. 

It seems highly desirable that the generic char- 
acters be indicated in the proposal of a new genus. 
I If a person has a reason for proposing a new 

I genus, the reason is known to him, and it calls for 

Fro. km. - Tiu.cn y- little effort to state it. To leave it to some one 

ruxKYKz mo*. e i se to write one’s generic diagnosis is very un- 

ixtbeioty. T, R satisfactory. It should be unsatisfactory to the 

lmto wif™* man w ^° names the genus, since it may readily 
' happen that the man writing the diagnosis 

does not evaluate, characteristics in the same way he does. It cer- 
tainly is unsatisfactory to the writer of the diagnosis. It is bad 
enough when the type of the new genus is a common species that 
may be studied readily. It is much worse when the new species 
is an obscure one, poorly described, and not available to workers in 
general. This is not detracting from the importance of designating a 
type-species. Modern workers should write generic diagnoses for 
their new genera and also designate type-species. To omit either of 
these things is productive of trouble and confusion. 

I have assumed that the measurements given for the esophagus by 
Leiper refer to the females. His figures do not bear out his state- 
ments in regard to the thickness of the esophageal musculature. He 
states that the posterior end of the male was embedded in a think 
brown prostatic secretion and so was not studied; the important 
bursa characteristics are therefore unknown. 


Fig. 134. — Trachy- 
PHARYNX NIGE- 
RIA*. Anterior 
EXTREMITY. EN- 
LARGED. After 
Leiper, 1911. 
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Genus UNCINARIA Froelich, 1789. 

Synonyms. — Undaria Fischer, 1799; Dochmius Dujardin, 1845; 
Umcvmria von Linstow, 1902; Vncinnaria Schmaltz, 1903. 

Generic diagnosis. — Strongyleae (p. 107) : Corona radiata not pres- 
ent. Buccal capsule opens dorsal lv. Mouth round to oval, aperture 
oblique, limited by a transparent border. The dorsal portion of the 
buccal capsule is shorter than the ventral and is supported by a coni- 
cal structure, the point of which sometimes extends into the cavity. 
At the mouth aperture the- ventral wall is prolonged to form two 
chitinous plates with cutting edges. Two ventral teeth at the base 
of the buccal capsule. Genital tubes short and thick, forming a small 
number of folds in a longitudinal direction. 

Type-species. — Vncinaria criniformis (Goeze, 1782) Looss, 1902. 

UNCINARIA MURIDIS Ptrona, 1907. 

Specific diagnosis. — Uncinaria (p. Ill) : Body dirty white, tend- 
ing to brown in the female; anterior portion a little thinner than the 
posterior. Head bent in an arc very strongly toward the dorsal 
surface (fig. 135). Buccal capsule with strong marginal laminae 
which bend symmetrically toward the median line anteriorly in cor- 
respondence with a tooth for each one. The esophagus enlarges 
posteriorly in a claviform swelling. The intestine is large and 
straight throughout its course, except for the short rectum. • 

Male 5 mm. long and thinner than the female. Genital bursa 
bilobed, the intermediate lobule not evident. Rays simple, slightly 
differentiated, the dorsal bifurcate. The equal spicules (fig. 136) 
are long and thin, longer than the bursa. 

Female 7 to 8 mm. long. Tail short, conical, and mucronate. Anus 
a transverse slit (fig. 187). The coils of the oviduct extend very far 
forward, almost to the posterior end of the esophagus, and turn 
back in serrate loops. The vulva is a little in front of the middle of 
the body. Vulva lips not prominent Eggs in the vagina region 
are aval, transparent, and not very numerous. Some are segmenting, 
others show a larva doubled back on itself in the shell. 

Hosts. — Otomys irroratus , Otomys irroratus tropicalis. 

Location. — Intestine. 

Localities, — Kaziba and Fort Portal, Africa. 

The species is left in the genus Uncinaria, not with any conviction 
that it belongs there, but because Parana calls it Uncinaria and there 
is not sufficient evidence to show where it belongs. The position of 
the vulva would indicate that the worm belonged in the Bunostomeae, 
as would the fact that the dorsal ray is bifurcate. But the figure, 
which shows that the worm has an esophageal bulb, would indicate 
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that it does not even belong in the Strongyloidea. Further study 
and description of the material seems to be necessary. It would have 
added to the value of Parona’s (1909) paper if he had labeled his 
figures; drawings are not always self-evident 



Figs. 135-137.— Unonaria muridis. 135, Anterior extremity. Enlarged. After Parona, 1900. 
130, Spicule. Enlarged. After Parona, 1900. 137, Posterior extremity or female, yentral 
view. Enlarged. After Parona, 1909. 

Tribe BUNOSTOMEAE KailUet and Henry, 1809b. 

Synonym . — Bunostominae Looss, 1911. 

Tribe diagnosis . — Strongylinae (p. 107) : Ventro- ventral and latero- 
ventral rays close together and parallel. Medio-lateral and postero- 
lateral rays not close together and not parallel. Dorsal and externo- 
dorsal rays originate in a common trunk, the dorsal ray ending in 
a bifurcation. The vulva is in the middle of the body or a little 
anterior of this, and the uteri are divergent. 

Type-genus. — Bunostormm Railliet, 1902. 

Genus ACHEILOSTOMA Leiper, 1911. 

Generic diagnosis . — Bunostomeae (p. 112) : Buccal capsule opens 
slightly dorsally, the aperture unarmed (fig. 188) . At the base of the 
buccal capsule a large ventral tooth and two fan-shaped dorsal teeth 
(fig. 189). No corona radiata. Dorsal lobe of bursa very distinct 
and shorter than the lateral lobes. Genital cone prominently de- 
veloped. The main trunk of the dorsal ray branches to form the 
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two terminal dorsal rays, each of which terminates in a bifurcation 
(fig. 140). The extemo-dorsal rays originate about halfway between 
the base of the common trunk and the branching of 
the main dorsal trunk to form the terminal dorsal 
rays. The medio-lateral and postero-lateral rays ex- 
tend almost side by side to the edge of the bursa 
(fig. 141). The externo-lateral ray terminates about 
one-third of the distance from the medio-lateral ray 
to the ventral rays. Vulva in the middle of the body. 

Type-species. — Acheilostoma simpsoni Leiper, 1911. 

ACHEILOSTOMA SIMPSONI Leiper, 1911. 

Specific diagnosis. — Acheilostoma (p. 112) : Cuticle 
with deep transverse striations in the anterior end of 
the body. Two large, stout, thorn-shaped cervical 
papillae curving backward (fig. 138). 

Male 17 mm. long. (See figs. 140 and 141.) 

Female 23 mm. long. Cervical papillae 800 \l from 
the anterior end. Collar of oral aperture 4 jj. thick. 

Esophagus 950 \l long. Eggs in utcro are 55 by 32 
in diameter “ and usually contain a few segments.” 

Host. — “A large rodent.” 

Location . — “ Alimentary canal.” 

Locality. — Nigeria, Africa. 

In the absence of any definite statement I have re- 
ferred Leiper’s measurements to the female. His statement that the 
externo-lateral ray “ has a thickness almost equal to the two central 



rays combined ” leaves considerable doubt as to what is meant by the 
two central rays. If it refers to the medio-lateral and postero-lateral 
10600* — Proc.N.M.ToI,50 — 10 8 



Fig. 138. — Achki- 
LO STOMA SIMP- 
SONI. Ante- 
rior EXTREM- 
ity. En- 
larged. Af- 
ter Leiper, 
191 L 
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rays, it is not substantiated by his figures. It might refer to the dor- 
sal ray, though this would be the unusual and unlikely comparison. 



Fig. 140.— Acbjulo stoma sdcpsoni. Dossal vnw Fig. 141.— Acheilo stoma simpsoni. Lateral vncw 
OF BURSA. ENLARGED. AfTEB LE XFEB, 1911. OF BUB5A. ENLARGED. AFTER LEXTER, 1911. 

rately. The vulva is close to the anus and the uteri are conver- 
gent. 

Type-getvue. — Cylicoatomum Railliet, 1901. 


Genus EUCYATHOSTOMUM Molin, 1861a. 

Synonym. — Encyathoetomvm Molin, 1861a. 

Generic diagnosis . — Cylicostomeae (p. 114) : Buccal capsule large, 
with a wide anterior aperture furnished internally with a crown of 
numerous, slender, acutely pointed processes) the corona radiate. 
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Bursa with dorsal lobe projecting posteriorly beyond the lateral 
lobes. Ventro-ventral and latero-ventral rays close together and 
parallel and originating in a common trunk with the lateral rays, 
the latter mutually divergent. The extemo-dorsal ray is widely 
separated from the lateral rays and originates from the dorsal trunk 
or from one of the paired dorsal rays near its origin. The two long 
dorsal rays give off two branches externally. In some species the 
dorsal rays may present the appearance of being fused in the median 
line to form a single dorsal ray with a bifurcate tip. The equal 
spicules are long and slender. The vulva is a short distance in front 
of the anus. 

Type-species. — Eucyathostomum longesubulatum Molin, 1861a. 

EUCYATHOSTOMUH COPULATUM Molin, iMia. 

Synonyms. — Encyathostonwm copulatum Molin, 1861a/ Strongy- 
lus cohaerens Schneider, 1866; Sclsrostomum copulatum (Molin, 
1861a) StoBsich, 1899. 

Specific diagnosis. — Eucyathostomum (p. 114) : Head truncate, con- 
tinuous with body, and provided with four large spinelike papillae 
and two small ones. Mouth caliciform and provided internally 
with a corona radiata. Body abruptly attenuated at both ends. 
Cuticle densely striated transversely. Male and female always 
found attached in permanent copulation at right angles. 

Male 8.5 to 5 mm. long and 200 /* thick. Two very long filiform 
spicules. 

Female 5 to 9 mm. long and 500 fi thick. Caudal extremity subu-, 
late. Anus prominent and remote from the posterior end of the 
body. Vulva just anterior of anus. 

Host. — Dasyprocta aguti. 

Location. — Cecum. 

Localities. — Caigara and Ypanema, Brazil. 

Schtteider and Molin have both studied this species and neither 
has described the bursa, Schneider stating that the union of the male 
and female was so firm that he could not separate them for study. 
The two workers have put the species in different genera, but I have 
followed the author of the genus Eucyathostomum in placing it in 
that genus. It may not belong there. Molin noted that the male 
was attached to the mucosa and the female hung free in the intes- 
tinal lumen. 

S.A1T801CEAE Hall, ISIS, new tribe. 

Tribe diagnosis. — Strongylinae (p.107) : Ventro-ventral and latero- 
ventral rays close together and parallel. Medio-lateiral and postero- 
lateral rays divergent. Dorsal and extemo-dorsal rays originate sep- 
arately. Vulva dose to anus and uteri divergent. 

Type-genus. — Ransomus Hall, 1916. 
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RANSOMUS Hall, 1910, now genus. 

Generic diagnosis. — Ransomeae (p. 115) : Anterior end of head ob- 
liquely truncate, so that the mouth faces antero-ventrally. Buccal 
capsule large, without teeth in its interior. Border of mouth armed 
with a crown of numerous small, triangular, pointed processes, the 
corona radiata (fig. 142). The median or dorsal lobe of bursa very 
little longer than the lateral lobes. Ventro- ventral and latero-ventral 
rays close together and parallel. Medio-lateral and postero-lateral 

rays divergent Dorsal ray and the 
externo-dorsal rays originate sepa- 
rately. The dorsal trunk sends out 
two lateral branches and then divides 
to form a bifurcate termination. 
Spicules long, tubular, slender, and 
alate. Gubernaculum present. Vulva 
a short distance in front of the anus. 
The vagina is of only moderate length. 
The uteri are divergent, the muscular 
kio. 142. — kanhomus hodkntoih. 1 i. ovijectoi'S extending anteriorly and 
dvccal cAmo*. endued. posteri orly from their union with the 

vagina. Back of the muscular ovijector the posterior uterus turns 
forward. Eggs apparently not yet segmenting when oviposited. 

Type-species. — Ransomus rodentorum, Hall, 1916. 

This genus is named after Dr. B. II. Ransom, Chief of the Zoologi- 
cal Division of the United States Bureau of Animal Industry, in 
recognition of his work in parasitology. 

RANSOMUS RODENTORUM Hall, sgi6, new apedea. 

Synonym. — Ohabertia species of Hall, 1912. 

Specif. c diagnosis. — Ransomus (p. 116) : The worms are relatively 
short and thick. No cervical papillae observed. The esophagus is 
club-shaped, thick, and prominent. The rectum is distinctly defined 
but presents no features of interest. Cervical papillae not observed. 
The cuticle is finely striate longitudinally. 

Male 4.64 to 8.19 mm. long and 290 to 300 p thick at a point near 
the thickest part of the esophagus, where the body attains its maxi- 
mum diameter (fig. 143). Diameter of the head in the plane of the 
buccal aperture is about 170 to 205 p. Length of esophagus 685 to 
750 p, attaining a maximum thickness near the posterior end of 205 
to 250 p. The nerve ring is located at the union of the anterior and 
middle third of the esophagus and is 400 to 465 p from the anterior 
end of the body. Excretory pore not observed. The bursa is rela- 
tively short and wide (fig. 144). The tips of the externo-lateral and 
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externo-dorsal rays fall distinctly short of the margin of the bursa, 
the tips of the other rays reaching nearly or quite to the margin (fig. 
145). The ventro- ventral and latero- ventral rays are close together 
and parallel. The tip of the externo-lateral ray is about equidistant 
from the tips of the latero- ventral and the externo-dorsal. The medio- 
lateral and postero-lateral originate in a common stem and diverge 
slightly from the point of bifurcation. The externo-dorsal rays orig- 
inate at the root of the dorsal ray and are the thinnest of the rays, the 
other rays being of rather 
uniform size. The dorsal 
ray divides into four 
branches almost at one 
level, the two outermost 
branches passing out from 
the main trunk and the 
trunk dividing immedi- 
ately after to form the 
two terminal digitations. 

The four branches are of 
almost the same thickness, 
the outer branches being 
a little the longer. Pre- 
bursal papillae not seen. 

The tubular alate spicules 
(fig. 146) are 830 to 955 n 
long. At the anterior end 
they attain a maximum 
diameter of 82 ft; pos- 
terior to this point they 
are from 10 to 16 u thick. . . „ 

m , . . Fig. 143. — Ransokus rodintorum. Mali. Ehlabozd. 

The alae (fig. 147) attain 

a maximum width of 21 p. The gubemaculum is 48 to 58 long and 
is deeply bifurcated. The eloacal aperture is near the end of the 
genital cone. 

Female 8 to 9.2 mm. long with a maximum thickness of 345 to 
865 ft, the maximum thickness being attained just back of the head 
and anterior of the vulva. From the thick portion just anterior of 
the vulva the body diminishes in diameter posteriorly. A short dis- 
tance back of the vulva the worm bends dorsally (fig. 148). Back 
of (he anus the decrease in diameter is accented, this portion form- 
ing a cone. Near the tip of the cone there is a break where the sides 
of the cone tend for a short distance to approach the parallel and 
then the body terminates in a conical tip. The esophagus is dub- 
shaped, slightly thinned in the vicinity of the nerve ring and increas- 
ing considerably in diameter posteriorly. It is 945 ft to 1 mm. long 
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and attains a maximum thickness of 205 to 275 p. The nerve ring 
is 480 to 490 p from the anterior end of the body. The anus is 800 
to 850 n from the end of the tail. The vulva is a transversely 
elongated slit with prominent lips and is 645 to 860 ft from the end 
of the tail. The vagina is 880 to 890 /* long and is directed anteriorly 
from the vulva, the anterior end bending in a somewhat lateral 
direction to join the ovijectors. The combined lengths of the muscular 
portions of the ovijector are 
about 675 to 700 ft. One is 
directed anteriorly from the 
common central portion, the 
other is directed posteriorly, /Wl 




Fia. 144 .— Raotomtts bodiktobum. Fig. 146.— Ransomus bodkntobum. Burba, lat- 

BURSA, DORSAL VOEW. d., DOBflAL BAY; XBAL VIEW, d., DORSAL BAY; 4. d, t XXTSBKO- 

t. d., KXTXBMO-DOBAAL BAY; l . , POSTIBO- DORSAL BAY; 4. J., EXTERN O-LATERAL BAY; l . V,, 

LATEBAL AND KEDIO-LATERAL BAYS;/. V., LATEBO-VRNTRAL BAY; HI. I MXDIO-LATX&AL BAY; 
LATEBO-VXNTRAL BAY; V. P., VENTEO- p. POBTERO-LATKBAL BAY; V. V. , VENTBO-VXJfT- 
VENTRAL BAY. ENLARGED. BAL BAY. ENLARGED. 


but proceeds only a short distance before turning anteriorly. The 
eggs are ellipsoidal and are 100 to 105 by 55 to 60 ft in diameter. 
EggB not yet segmenting when oviposited. 

Host. — Thomomys fossor. 

Location. — Cecum; occasionally in small intestine. 

Localities . — Buxton Creek (El Paso County, Colorado) ; Middle 
Brush Creek (Gunnison County, Colorado); and Crested Buttes, 
Colorado. ' 

Type material. — No. 16181, U.S.N.M. (Bureau of Animal In- 
dustry helminthological collection). 
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The writer is indebted to Mr. E. R. Warren, of Colorado Springs, 
for the opportunity to collect this material from alcoholic host 
material collected by Mr. Warren in 1909 and 1910. The species 
was tentatively reported by the writer in 1912 as Chabertia species, 



FlO. 146.— RAN0OMUS KODKNTOKUM. 
PORTION Of MALI BODY, SHOWING 

spicules. Enlarged. 


but a subsequent study of the 
material shows that such 
structures as the extemo- 
dorsal ray, which originates 
independently, and the dor- 
sal ray, which terminates in 
four substantially equal digi- 
tal ons, will not permit of 
placing this form in that 
genus. 

In passing it may be said 
that while the writer has fol- 
lowed Railliet and Henry in 
forming tribes on the basis of 
ray formation and the loca- 
tion and arrangement of the 
vulva and uteri, the system is 
not altogether successful in 
bringing together groups dis- 
tinctly similar in other re- 
spects. An arrangement 
which brings together 
Strongylw, with a corona 



FlO. 147.— tun- 

SOM US RO- 


radiata, and Aneylostoma »*ntobum. 

j tt • • ... , Distal ix- 

and Uncinana, without a TE , MITT 0f 


corona radiata and with the KH * 


rather distinctive hookworm 


LAKOID. 


head, as members of the Strongyleae, at the same time placing 
Cylicostonwn, with a corona radiata, in the Cylicostomeae, and 
Necator , with its hookworm mouth, in the Bunostomeae, is not en- 


tirely satisfactory. At the same time, Leiper’s (1908) division, based 
on the buccal capsule, and putting hookworms in the Anchylos- 
tominae, forms with a corona radiata in the Strongylinae, and such 
forms as Kalicephdlus in another unnamed group, is likewise unsatis- 


factory. The fact that the present grouping is not very satisfactory 
is one reason for not following other writers who give these groups 
higher than tribal rank. 
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Trlb« tmoertalxu 

ANALYTICAL KEY TO UNPLACED SPECIES OF STBON GYLIN AS. 

1. Found in Inguinal glands ; undescribed Stronglyu* lertimi, p. 122. 

Found in large intestine; described species. 

Strongylus ( Deletroccphalm) brachylaimua, p. 121. 


8TRONGYLU8 (DELETROCEPHALUS) BRACHYLAIMUS von Linstow, zgox. 


Specific diagnosis. — Deletrocephalus ( ? ) : Cuticle transversely 
striate at intervals of 21 \l. At the head end is a prominence, smaller 
in front and broader behind, with a rounded posterior margin. 
This surrounds a buccal capsule, in the wall of which are about 



Fio. 149. — Strong ylu0 (Deletrocepiia- 
LVS) BRAG&YLAIMVS. ANTERIOR EX- 
TREMITY. Enlarged. After yon 
Linstow, 1901. 



PlO. 150. — STRONGYLU8 (DELETKOCEPHALUB) BRACH- 
YLAIMUS. Bursa. Enlarged. After yon Lin- 
stow, 1901. 


50 rods, the ends, some of which are cleft, projecting free anteriorly 
(fig. 149). At the posterior margin of the head prominence and in 
the four submedian lines are four large papillae, while outside of the 
buccal capsule four fine clublike papillae project anteriorly. The 
esophagus is very short. 

• Male 13 mm. long and 680 (j. thick. The esophagus is one-twenty- 
seventh of the total length. The bursa (fig. 150) has two large 
lateral lobes and one small median lobe. Of the six rays in the 
lateral lobes, the ventro-ventral and latero-ventral are close together 
and the medio-lateral and postero-lateral are dose together. The last 
two are broad. The medio-lateral and the externo-lateral originate 
in a common trunk, the externo-lateral branching off and diverging 
from the medio-lateral, which continues in general the line of the 
main trunk. The externo-dorsal and the dorsal apparently originate 
separately. The dorsal trunk divides to form two thick branches, 
which almost immediately divide to form a short external branch 
and a longer terminal branch. The very long spicules are 2.96 mm. 
long. The gubernaculum is 100 p long. 

Female 20 mm. long and 880 p thick. The esophagus is one-thirty- 
second of the total length. The conical pointed tail is one-ninety- 
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sixth of the total length. The vagina opens just anterior of the anus. 
The ratio of the body length anterior of the vulva to that posterior 
of the vulva is 500:11. Anterior of the anus is a semicircular swell- 
ing, from which muscles proceed obliquely posteriorly to the dorsal 
line. The vagina ends in another hemispherical swelling, in front of 
which the cuticle is swollen for 890 |x. The eggs are (1) 14 by 7 jx 
in diameter. 

Host. — Procavia brucei ( Heterohyrax mossambica) . 

Location. — Large intestine. 

Locality. — Rukwa Lake, German East Africa. 

The dimensions given for the eggs, “ 0.014 nun. . . . 0.007 nun.” 
seem very small for a worm this size, and it is possible that these 
figures should be 140 by 70 /i. 

Railliet and Henry (1912a) have left the genus Deletrocephalus 
Diesing, 1851a, unplaced in the formation of tribes of Strongylinae. 
An examination of the available figures and descriptions of the type- 
species, D. dimidiatus Diesing, 1851, indicates that we have in it a 
member of the Strongylinae in which the vulva is near the anus and 
the uteri are convergent, as in the Cylicostomeae, but the ray struc- 
tures are uncertain or contradictory. According to some figures, the 
externo-dorsal and dorsal rays have separate origins, and according 
to others they originate in a common trunk. According to von 
Linstow’s figure, the dorsal and externo-dorsal rays of Strongylus 
{Deletrocephalus) brachylaimm apparently have separate origins, 
but it would be unsafe to say positively that this was the case. Noth- 
ing is said as to the convergence or divergence of the uteri. It is not 
certain that von Linstow’s species and Deletrocephalus dimidiatus 
are congeneric, and this is additional reason for leaving Deletro- 
cephalus unplaced in this paper. 

STRONGYLUS LBMMX von Siobold, 1S17. ' 

Synonym. — Nematoideum muris-amphibii Rudolphi of Diesing, 
1851. 

Specific diagnosis. — None. 

Host. — Mus musculus or Arvicola amphibius (21 (us amphibius , , 
Lemmus amphibius). 

Location. — Inguinal glands. 

Locality. — Not given. 

This species is based on a record of Redi (1708). Rudolphi (1810) 
records it under the heading “ Vermes generis dubii ” and with the 
notation “ Muris musculi vel amphibii,” and says that he is unable to 
determine from which species of mouse Redi collected it. Rudolphi 
(1819) later lists it under the same notation, closing his paragraph 
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with the word Nematoideunu He does not use the form Nematoi - 
deum murw-amphibii, credited to him by Diesing. 

The species found by Redi may have been larvaf strongyles or they 
may have belonged in some other superfamily. It is hardly worth 
while speculating on the subject. 

Family TRICHOSTRON G YLID AE Railliet, 1915. 

Synonym . — Tricostrongylidae Leiper, 1908, of Travassos, 19146. 
Family diagnosis. — Strongyloidea (p. 106) : Meromyarian. Simple 
mouth without a buccal capsule. Parasitic only in the digestive sys- 
tem. Development direct and simple, involving in all cases known 
only the possibility of infection by ingestion. 

Type-genus. — I'richostrongylus Looss, 1905. 

ANALYTICAL KEY TO SUBFAMILIES OF TRICHOSTBONGYLIDAE. 

3. Body not spirally curled. Femules with 2 ovaries— Trlcliostrongy II nae, p. 128. 
Body frequently spirally curled. Females with 3 ovary. 

Hellgmosotninue, p. 148. 

SuBfkmily TRICHOSTRONOTLINAK Leiper, 1908. 

Subfamily diagnosis . — Trichostrongylidae (p. 123) : Body straight 
or curved, but not regularly coiled in a spiral. Females with two 
ovaries. 

Type-genus . — Trichostrongylus Looss, 1905. 

ANALYTICAL KEY TO GENKUA OF TBICHOSTBONGYLINAE. 

1. Insufficiently described Genus uncertain, p. 144. 

Recognizable genera 2. 

2. Bursa with 2 distinct dorsal rays, each supporting a small dorsal lobe; 

ventro-ventral and latero-ventral rays close together and parallel ; medio- 
lateral and postero-lnteral close together and parallel-tfcmafodirus, p. 131. 
Bursa with 1 dorsal ray, commonly branched; ventro-ventral and latero- 
ventral rays, and medio-lateral and postero-lateral rays not close together 

and not parallel l 8. 

8. Spicules short, spatulate, and appearing us though twisted. 

Trichostrongylus, p. 124. 

Spicules long and filiform, straight or curved 4. 

4. Spicules cleft along almost entire length ; ventro-ventral, latero-ventral, and 

postero-lateral rays originate in a common trunk Citellinema , p. 141. 

Spicules simple or only cleft at tips; ventro-ventral, latero-ventral, and 
postero-lateral rays do not originate in a common trunk 5. 

5. Mouth surrounded by a chltlnous ring; cuticle with numerous prominent 

longitudinal ridges; bursa faintly incised dorsally; postero-lateral and 
medio-lateral rays do not originate in a common txvrik-Qraphidium, p. 189. 
Month not surrounded by a chltlnous ring; cuticle without prominent longi- 
tudinal ridges ; bursa deeply incised dorsally ; postero-lateral and medio- 
lateral rays originate in a common trunk Warrenius, p. 142. 
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Genus TRICHOSTRONGYLUS Loose, 1906. 

Synonyms. — Strongylus Mueller, 1780, of authors; Tricostrongylus 
Travassos, 19146. 

Generic diagnosis . — Trichostrongylinae (p. 123) : Small and 
slender. Commonly reddish in color when first collected. Body 
gradually attenuated forward from the genital aperture. Head small, 
usually about 10 in diameter, with three small lips and with nodular 
or punctiform papillae. Cuticle with annular striations. Cervical 
papillae lacking. Buccal cavity not well differentiated. Esophagus 
long, with simple well -developed dorsal gland. Nerve ring and ex- 
cretory pore about 150 from the anterior end. Body of the cervical 
glands behind the esophagus, one gland behind the other. Bursa 
with large lateral lobes, without well-developed median lobe. Six 
supporting rays in each lateral lobe. Ventral rays widely separated, 
of very different thickness; the ventro- ventral is thin and directed 
ventrally; the latero- ventral is thick and in close relation with the 
lateral rays. Postero-lateral ray thinner than the other lateral rays, 
and located close to the externo-dorsal ray. Dorsal ray short, cleft 
at the end. Spicules short, spoon-shaped or spatula-shaped, and 
presenting the appearance of being twisted, this appearance result- 
ing from the arrangement of ridges on the spicules. The proximal 
end of the spicule is thickened with a knob! ike or disklike process 
toward one side. Toward the posterior end of the spicule a more or 
less prominent angular projection is usually present, giving the point 
of the spicule a hooked or barbed appearance. Gubemaculum or ac- 
cessory piece present, elongated and boat-shaped or shoe-shaped in 
profile. Prebursal papillae small. Testis simple and not coiled. 
Ovaries in older individuals slightly wavy, the anterior one disposed 
in one or several loops. Uteri divergent. Ovijectors well developed. 
Vulva in the posterior half of the body, slit-shaped or crescentic, sur- 
rounded by somewhat protruding chitinous lips. Postanal portion of 
the body of the female relatively short, with a pair of small caudal 
papillae near the tip. Eggs of moderate size, thin shelled and color- 
less, and containing a maximum of 8 to 32 segmentation cells when 
oviposited. Parasitic in the duodenum, more rarely in the stomach, 
of herbivores, rodents, and man. 

Type-species . — Trichostrongylus retortaeformis (Zeder, 1800) 
Loose, 1905. 

ANALYTICAL KEY TO SPECIES OF TBICHOBTBONGYLUS. 

1. Hales less than 8 ram. long and female less than 5 mm. long. 

Trichostrongylus flberius, p. 129. 

Males more than 8 mm. long and females more than B mm. long 2. 

2. Males over 7.6 mm. long; females over 10 mm. long; spicules over 600 m 

long; vulva over 2 mm. from end of the tail; anus more than 160 p and 
less than 1 mm. from end of tall; esophagus, testis, uterus, ovaries, and 
black Trichostrongylus pigmentatus, p. 128. 
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Males less than 7.5 mm. long ; females less than 10 mm. long ; spicules less 
than COO y. long ; vulva less than 2 mm. from the end of the tail ; anus less 
than 160 y or else 1 mm. or more from the end of the tall ; viscera not 
pigmented black — i 3. 

3. Dorsal ray originates asymmetrically from the base of the right externo- 

dorsal ray; spicules 17.6 y long or longer; vulva 1 mm. or less from the 
tip of the tall Trichostrongylus calcar atu8, p. 120. 

Dorsal ray symmetrical throughout; spicules less than 175 y long; vulva 
more than 1 mm. from the tip of the tail 4. 

4. A small dorsal lobe present in bursa; males over 5 mm. long; spicules less 

than 125 y long; vulva more than 1.5 mm. from the tip of the tail; anus 
1 mm. or more from the tip of the tail. 

Trichostrongylus rctortacformis , p. 125. 

No dorsal lol>e present in bursa; spicules more than 125 y long; vulva less 
than 1.5 mm. from the tip of the tali; anus less than 1 mm. from the 
tip of the tail Trichostrongylus dcHcatvs, p. 130. 

TRICHOSTRONGYLUS RETORTAEFORMIS 
(Zeder, 1800 ) Looks, 1905 . 

Synonym. — Strong ylus rctortae- 
formis Zeder, 1800. 

Specific diagnosis . — T richostrongy - 
lu <8 (p. 124) : Body capillary, very much 
attenuated anteriorly. Head some- 
what inflated at times. 

Male 5.5 to 7 nnn. long with a maxi- 
mum body thickness just anterior of the 
spicules of 60 p. The bursa (fig. 151) 
is deeply incised in the middorsal line 
forming two largo lateral lobes and a 
very small dorsal lobe. The latero- 
ventral ray is quite thick and the 
lateral rays diminish from the straight thick extemo-lateral to the 
thin postero-lateral, the last named being close to the extemo-dorsal 
ray. The tip of the extemo-dorsal ray is about halfway between 
the tips of the postero-lateral and the dorsal rays. The dorsal ray 
divides close to the bursal margin to form two short branches, each 
of which ends in a double point. The short thick spicules are 100 to 
110 n long and appear twisted as a result of ridges. Viewed from 
the side the posterior edge of the spicules is slender and smooth 
edged. The gubernaculum is boat-shaped and is 63 p long. Spicules 
and gubernaculum are dirty brown in color. 

Female 6 to 7.7 mm. long and 80 to 90 y. thick in the region of the 
vulva. The tail gradually narrows from the point where the pos- 
terior uterus bends forward, and is prolonged in a conical point. 
The anus is only slightly salient and is 1 to 1.2 mm. from the tip of 
the tail. The vulva aperture is short and often crescentic and is 1.8 



FlO. 151.— TRICHOSTRONGYLUS RETOR- 
TAEFORMIS. Bursa. X 160. After 
I Uilue t, 1896. 
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to 2 mm. from the tip of the tail. The middle section of the ovi- 
jector is very short, almost hemispherical. The eggs are ellipsoidal 
and relatively large, 75 to 80 p long and 40 to 45 p thick. 

Hosts . — Oryotolagu8 cuniculus (Lepus cuniculvs ), Lepus euro- 
paeus ( Lepus timidus ). 

Location , , — Small intestine (duodenum) ; rarely in stomach. 

Locality . — Europe. 

This species has been reported as occasionally causing the death 
of the host animal. Railliet (1893) states that it is commonly asso- 
ciated with Graphidium strigosum in the production of a pernicious 
anemia. 

TRICHOSTRONGYLUS CALCARATUS Ransom. 1911 b. 


Specific diagnosis. — Trichostrongylus (p. 124)* 

Male 4.7 to 6.6 mm. long. Maximum thickness 100 to 130 p (at 
base of bursa). Lateral lobes of bursa in preserved specimens 



I. v., la tero- ventral bat; m. l, medio- Ransom, 1911. d. r., Dossal bay; e. d. f bi- 
lateral BAT; p. I, POSTER O-LATERAL BAT; TERNO-DORSAL BAT; p. U, PORTION OV FOCTEBO- 
V. VBNTBO- VENTRAL BAT. LATERAL BAT. 

one another, about equal in thickness, the former slightly the thicker, 
both much thicker than the other rays (fig. 152). Extemo-dorsal 
ray long, curving dorsad in its distal portion; proximally it is thick, 
distally it is Very slender. Ventro- ventral ray slender, of about the 
same thickness as the distal portion of the extemo-dorsal ray. Pos- 
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tero-lateral and medio-lateral rays of about equal thickness, the latter 
slightly the thicker, less than half as thick as the extemo-lateral ray, 
closely approximated, except at their tips, where they diverge 
slightly, the postero-lateral ray dorsad and the medio-lateral ven- 
trad. Medio-lateral ray closely approximated to the latero-ventral 
ray. Dorsal ray united at its base with the base of the right externo- 
dorsal ray; bifurcated distally (fig. 153). The dorsal lobe of the 
bursa is not distinct from the lateral lobes, and is deeply emarginate 
between the distal branches of the dorsal ray. Distal branches of 
the dorsal ray are very slender, with simple unbranched tips. Spic- 
ules 175 to 190 /u long, nearly equal 
in length but somewhat different in 
shape, dark brown in color, slightly 
curved ventrad, with truncate tips 
and without the ventral angular 
projection typical of Trichostrongy- 
lus (fig. 154). Tip of left spicule 
with a large beaklike process or 
spur projecting ventrally, and a 
small spur projecting dorsally. An- 
terior of the ventral beak a small 
hook, and in front of the latter a 
series of two or three small projec- 
tions, the ventral surface of the 
distal portion of the spicules for a 
distance of about 60 (j. thus having 
a hooked, barbed, and roughened 
appearance. The ventral surface of 
the right spicule is smooth. Tip of 
the right spicule smaller than that 
of the left, with a small flattened 
caplike enlargement projecting dor- 
sally and ventrally as very small 
pointed processes, and laterally as a very small ridge. Gubemaculuin 
about 100 by 35 p in length and breadth, respectively, similar in 
color to the spicules, with an oval body and a short pointed process 
posteriorly and a longer process anteriorly. 

Female 5.8 to 7 mm. long by 90 to 120 p in diameter at the vulva. 
Anus 65 to 90 from the tip of the tail (fig. 155). Posterior end of 
the body is commonly rather abruptly though slightly diminished 
in size a short distance in front of the anus, then tapers gradually to 
the tip of the tail; or, beginning some distance in front of the anus, 
may taper gradually to the tip. Tail straight. Vulva 850 p to 1 mm. 
from the tip of the tail, elongated diagonally, 50 to 60 p long, with 
inconspicuous lips (fig. 156). Combined length of muscular portion 



Flo. 154. — TftlCaoSTEONOYtUS CALCARATUS. 
Spicules and oubebnaculum. After 
Hansom, 1911. fttft., Oubebnaculum; f. 
tp. f LETT SPICULE; f. «p., BIGHT SPICULE. 
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of the ovijcctprs 450 to 560 fu Eggs 60 to 70 fi long by 80 to 86 p 
wide, in 8 to 82 celled stage when deposited. 

Host. — Sylvilagus foridanus mediums ( Lepus sylvatious). 

Location. — Small intestine. 

Locality. — Bowie, Maryland. 

In comment on his species Ransom *(1911&) says 
that it is closest to T. retortaeforrms. He also notes 
that it is perhaps questionable whether the species 
should -be included in Trichostrongylus in view of 
the rather aberrant characters of the dorsal ray of 
the bursa and of the spicules. The asymmetrical 
origin of the dorsal ray and the 
termination of its branches in 
undivided tips are atypical, as igawll 

is the shape of the distal por- 
tion of the spicules. 

TRICHOSTRONGYLUS PIGMBNTATUS 
(von Linstow, 1904) Hall, jgi6. 

Synonym. — Strongylus pig- 
mentatua von Linstow, 1904. 11 Vfarll 

Specific diagnosis. — Tricho- l| ^01 ll 
strongylus (p. 124) : Mouth with i 1 
three lips, each lip bearing on It 
its summit a small papilla. \f9RHpll 

Esophagus, testis, uterus, ova- 
ries, and eggs colored black. 

Male 7.7 mm. long and 120 p 
thick. Length of esophagus W 
one- fourteenth of the total body 
| length. Bursa has two large ‘ joOyu. ' 
100/u. lateral lobes and a very narrow fio. im.-thioho- 

Fia. us.— TBicHcwraovor- median lobe (fig. 167). The srRONO ™ ni «*«•• 

LUS CALCARATUS. POSTE- - 111_ ' , , CARA TVS. FEMALE 

RIOR EXTREMITY OF FE- l&t©T8l lODCS ai*0 SUppOrtCU by JN REGION OF VULVA. 

mau. Am raotom, six slender divergent rays. The Arn ® Raj » so “. 

dorsal lobe is supported by a 

dorsal ray which bifurcates near its distal extremity, each branch 
in turn forming two terminal branches of which the external are 
the shorter. Spicules short, 680 p long, pale brown in color, and 
with the usual discoid or scutelliform expansion of the proximal 
extremity (fig. 158). Posteriorly the spicules terminate in three 
branches, of which the thicker and longer one is rounded, while the 
thinne r and shorter ones are pointed. Gubemaculum ? 

Female 10.6 mm. long and 140 p thick. The tail is acuminate and 
is one-sixty-sixth of the total length of the body. The %nus is there* 
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fore 160 p from the tip of the tail. The length of the esophagus 
is one-eighteenth of the total body length. The vulva is situated 
posteriorly, dividing the body in the ratio of 37 : 11, and is therefore 
2.4 mm. from the tip of the tail. The eggs are 62 p long and 36 p 
thick. 

Host. — Lepus nigrioollis. 

Location. — Stomach. 

Locality. — Ranna, Southern Province, Ceylon. 

Von Linstow notes that this species is close to T richostrongylus 
retortaeformis , and while nothing is said of a gubemaculum and the 
bursa rays are figured as of the same size throughout, it 
probably belongs in Trichostrongylus. The spicule size is 
large; perhaps it should be 08 p. 

• 

TRICHOSTRONGYLUS FIBERIUS Barker and Noyea, 1915. 


m 



Specific diagnosis. — Trichostrongylus (p. 124) : Body 
threadlike; anterior region greatly attenuated, body grad- 
ually thickening toward the posterier end. 

Male 2.8 mm. 
long with a body 
diameter of 13 p 
just behind the 
head and of 90 p 
just anterior of 
the bursa. Bursa 
with two wide 
lateral lobes and 
a narrow dorsal 
lobe. “ Lateral 

1/ihno + wr r* 157.-~TttICHOSTRONOYLU8 PIGMKNTATU8. B URSA, DORSAL 

lODCS wun iwo view. Enlarged. After von Linstow, 1904. 

wide, blunt, lat- 
eral rays and one narrow, pointed dorso-lateral and one ventro- 
lateral ray.” Spicules short and heavy (fig. 159). 

Female 4.7 mm. long, with a body diameter of 30 p just behind the 
head and of 135 p at the level of the vulva. Vulva in the posterior 
ninth' of the body, 520 p from the end (fig. 160) . Anus 80 p from the 
posterior end of the body. Posterior end slightly curved and 
pointed. Eggs oval, segmented (when oviposited ?), 59 by 86 n in 
diameter; shell thick. 

Host. — Ondatra zibcthica ( Fiber eibethicus). 

Location. — Duodenum and cecum. 

-United States (Nebraska). 



10600'— Proc.N.M.vol.50— 16 0 
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The description and figures of the bursal rays of this species, which 
is described in a paper by Barker (1915), are not clear to me. The 
worm is reported from the cecum of the host, a very unusual location 
for worms of this genus, except when dead and being passed out. 





Fia. 159. — T b i c h o - 

8TBONGYLUB FIBE- 

RIU8. Posterior 

EXTREMITY Of MALE. 

After Barker, 
1915. 



asmm 

Fia. 1 60. — Trichobtron oylus fiberius. Fe- 
male. After Barker, 1915. 



Fia. 161.— Trichostromoy 

LUS DKLICATUS. BURSA, 

dorsal view, d , Dor- 
sal ray; e. d ., externo* 
dorsal ray; e. 1 ., xx- 

TER NO - LATERAL RAY; 

gub ., gubernaculdm; l . 

V ., LATERO- VENTRAL RAY; 

m . 1 ., medio-lateralray; 
p . I., FOSTERO-LATERAL 
ray. Enlarged. 


TRICHOSTRONGYLU8 DELICATU8 Hall, 19x6, new special. 


Specific diagnosis. — Trichostrongylus (p. 124) : Head small, 11 to 
12 n in diameter. Lips indistinct. Cuticle finely striate transversely 
and longitudinally, and not inflated in the head and neck region. 
There is a cervical fold back of the head region. 

Male 4 to 4.55 mm. long with a maximum diameter in the vicinity 
of the spicules of 105 p. Esophagus simple, 155 p long. Cervical 
fold about 140 p back of the head end. Bursa has two large lateral 
lobes, with curving, finely scalloped border, deeply jncised in the 
median line (fig. 161). No dorsal lobe present. The ventro-ventral 
ray is comparatively short. The tip of the latero-ventral curves 
toward the ventro-ventral, though their tips are widely separated 
(figs. 162 and 168). The tip of the medio-lateral is closer to the 
externo-lateral than to the pratero-lateral. The tip of the postero- 
lateral curves toward the extemo-dorsal. The short dorsal ray is 
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37p long. It divides distally to form two terminal, forks about 16 /* 
long. At the base of these forks are two very short lateral spurs 
externally. The spicules are short, 140 to 155 n long, and apparently 
twisted. The gubernaculum is canoe-shaped and is 70 to 80 /* long. 
The spicules and gubernaculum are curved, presenting a convexity 
dorsally. 

Female 6 mm. long with a maximum thickness of 103 /* in the 
vicinity of the vulva. Cervical fold 95 to 125 n back of the head end. 
Anus 75 to 100 p from the tip of the acutely pointed tail (fig. 164). 
Vulva 1.22 to 1.245 mm. from the tip of the tail. Combined length 



FlO. 102, — TRICHOHTRONG YLU8 DELI- 
CATUS. Bursa, LATERAL VIEW, d., 
Dorsal rat; e. d. t extbrno-dorsal 
rat; e. I, extbrno-lateral rays; 

l. V., LATERO- VENTRAL RAY; m. I,, 
MXDIO-LATERAL RAYS; p. /. , POSTERO- 
LATERAL rays; V. V., VENTROVEN- 
TRAL RAY. ENLARGED. 



Fig. 163.— Trichostrongylus deucatus. 
Bursa, later o- ventral view. e. 1., 
Externo-lateral rays; gub., guber- 
naculum; l. V. t LATERO- VENTRAL RAYS; 
TO. M EDIO- LATERAL BAYS; p. 1. , POSTERO- 

LATERAL RAY; V. V. , VENTRO- VENTRAL RAYS. 

Enlarged. 


of muscular portions of ovijectors between the sphincters, 490 pu (fig. 
165). Eggs 85 by 50 p.in diameter, segmenting at oviposition. 

Host. — Sciurus aberti minute. 

Location . — Small intestine. 

Locality . — Pagosa Springs, Colorado. 

Type material. — No. 16571, U.S.N.M. (Bureau of Animal Industry 
helminthological collection). This species was collected from some 
of Mr. E. R. Warren’s alcoholic host material. 

Genua NEMATODIRUS Ransom, 1907. 

Generic diagnosis . — Trichostrongylinae (p. 128) : Head not over 
60 n in diameter; circumoral papillae inconspicuous. Cuticle of 
head may be inflated and in cervical and head region striated trans- 
versely. Cervical papillae apparently absent. Bursa without un- 
paired dorsal median ray. Dorsal lobe of bursa reduced to two small 
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short lobules, each supported by a dorsal ray. Ventro- ventral and 
latero-ventral rays of each lateral lobe of bursa close together, par- 
allel. Six supporting rays in each latefal lobe. Medio-lateral and 
postero-lateral rays close together, parallel. Extemo-lateral ray 
distally diverges widely from the other lateral rays. Spicules more 
than 500 p in length, slender, tubular, filiform united by a membrane 



Fio. 104 .— Trichostrongy- 

LV9 DEUCATUS. POSTE- 
RIOR EXTREMITY OF FE- 
MALE. X 348. 



PlQ. 106 . — Tbichostronoy- 

LUS DEUCATUS. BODY OF 
FEMALE IN REGION OF VUL- 
VA. ut., Uterus, x 103* 


throughout their length, or only in their distal portion. Gubemacu- 
lum absent. Vulva of female behind the middle of the body. Ovi- 
jectors well developed. Eggs large, generally over 150 long. 

Type-species. — Nematodirus filicollis (Rudolphi, 1802) Ransom, 
1907. 


ANALYTICAL KEY TO SPECIES OF NEMATODIBUS. 


1. Spicules about 1 nun. long; female with ovijectors haring a combined 

length of about 400 m- Nematodirus spatMper, p. 188. 

Splcbles 8 mm. long or longer; orljectors having a combined length of 
800 /i or longer Nematodirus neotoma, p. 186. 
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NBMATODIRU8 SPATHIOBR (R»UUet, 1896) RiWiet and Hrnry, 1909. 

Synonym *. — Strongylus spathiger Railliet, 1896; Strongylus 
filicollis Rudolphi, 1802, of Curtice, 1890; Nematodirus filicollis 
(Rudolphi, 1802) Ransom, 1907, of Ransom, 1911, and others. 

Specific diagnosis . — Nematodirus (p. 131) : Body slender, tapering 
gradually toward the anterior extremity (fig. 166) ; head between 25 
and 50 (j. in diameter ; cuticle of head and neck may be slightly inflated, 
in latter region coarsely striated transversely, elsewhere without 
transverse striations (fig. 167). Four and probably six inconspicuous 
circumoral papillae. Mouth small, followed directly by the esopha- 
gus; no buccal capsule. Esophagus 400 to 500 pi long. Cervical 
papillae not apparent. Lateral membranes absent. 



Ransom, 1911. 

Male 8 to 15 mm. long by 125 to 175 n in maximum diameter. 
Bursa with two large lateral lobes. Dorsal lobe short, deeply emargi- 
nate, and thus reduced to two small lobules (fig. 168). Ventral rays 
slender, close together, parallel. Externo-lateral ray at first close to 
the medio-lateral ray, distally curves ventrad away from the latter. 
Distally the medio-lateral and postero-lateral rays curve slightly 
dorsad. Medio-lateral and postero-lateral rays close together through- 
out their entire length, the tip of the latter extending slightly beyond 
that of the former. Tip of the postero-lateral ray about equidistant 
from the tip of the externo-dorsal ray and the tip of the externo- 
lateral ray, the latter being about the same distance from the tip of 
the latero-ventral lay. Lateral rays thicker than the other rays. 
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Externo-dorsal ray very slender. No median dorsal ray. Each 
dorsal lobule of the bursa is sustained by a ray whose base is united 
with the base of the externo-dorsal ray, somewhat thicker than the 
latter, with somewhat bifid tip. Spicules (figs. 168 and 169) slender, 
equal, about 1 mm. long, united by a membrane in the posterior two- 
thirds, more closely toward the tip, where the membrane forms a 
spatulate enlargement. Prebursal papillae small, inconspicuous. 



Fiaa. 167, 108 .— N kmatodirus spathiger . 167, anterior extremity of body, x ISO. After Ransom, 
1911. 166, Posterior extremity of male, ventral view. d. f Dorsal ray; e. d., externo-dorsal 
ray; e. I., externo-lateral ray; l. v., latero-vsntral ray; m. 1., mkdio-lateral ray; p. I., 
posterolateral ray; sp., spicules; v. v., ventbo- ventral ray. X 160. After Ransom, 1911. 


Female 12 to 20 mm. long with a. maximum thickness of 200 to 
250 n at the vulva. Thickness suddenly reduced just behind the 
vulva. Tip of tail truncate, bearing a short, slender, acutely pointed 
bristlelike process (fig. 170) . Anus 70 to 80 p from the truncated end 
of the body. Vulva a transverse slit located about one-third the 
length of the body from the posterior end. Combined length of the 
muscular portions of the two ovijectors (fig. 171), including the 
sphincters, about 400 p. Eggs oval, 175 to 200* p long by about 100 p 
wide. Embryos develop into filariform larvae before hatching. 

Jloets. — Ctenodactylus gundi. Commonly a parasite of ruminants. 

Location . — Small intestine. • 
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Localities.— United States, Europe, New Zealand, Australia, Tunis. 
This species was reported from a rodent for the first time by 
Seurat (1913), who reports it from the gundi, Ctenodactylus gundi , 
in Tunis, listing it as N. filicoUis. A comparison of Seurat’s figures 



Fiat. 169-171.— NXMATODIBU8 SPATHICIER, 169, POSTERIOR EXTREMITY Of MALI, LATERAL VIEW. LlT- 
mma as in no. 168. X 160. After Ransom, 1911. 170, Posterioi extremity or female, Lay- 
e&al view, on., Anus; ini., intestine; op.,*vary. X 160. After Ransom, 1911. 171, Body of 
FEMALE Of REGION OF VULVA, LATERAL VIEW. I, KOO; ini,, INTESTINE; OVij. I, TERMINAL PORTION Of 

ovueotor; o tjj. I, sphincter of ovuxctox; ovij. s, non-muscular portion of ovbscvor; ml., vulva. 
X 100* After Ransom, 1911. 

with those of N. ftlicollis given by Boulenger (1915) and those of 
N . fiUcollis given by Ransom (1911), which latter Boulenger and also 
Railliet and Henry (1912c) regard as A\ spathiger , indicates that 
Seurat’s species is N. spathiger , as Seurat suspected it might be. 
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NEMATOD 1 HUS NEOTOM A H«U, 1916. new ipeclee. 

Synonym. — Nematodirus species Hall, 1912. 

Specific diagnosis. — Nematodirus (p. 131 ) : Long and slender, nar- 
rowing toward the anterior end. Head diameter, exclusive of the 
inflated cuticle, 25 to 45 /ut; inclusive of the inflated cuticle, attains a 
^■1^ maximum of 80 /». The cuticle of the head and neck is 
WB usually inflated and, us a rule, asymmetrically (fig. 172). 
flfijHV The inflated area shows a transverse striation. The re- 
llfllM mainder of the body is finely striated longitudinally, the 
■BB striae being 10 to 11 n apart, and the striation is continued 
I ((il/'l along the rays of the bursa. A yet finer transverse stria- 
# Wil tion is visible over the body in favorable specimens, and a 
.uvl special transverse striation forms a fine annulation in the 
'*■ region of the vulva and ovijectors. Four circumoral 
^matodTkus papillae visible. The anterior portion of the esophagus 
nio toma. usually has a sinuous course and is narrower than the 
■xraiMiiY straight posterior portion. 

or female. Male 8.1 to 10.6 mm. long with a maximum thickness of 
x m 135 j,,. Esophagus 335 to 500 fi long. The dorsal lobe of 
the bursa (fig. 173) has a shallow median notch along its border, the 
two lobules thus formed being supported by the two dorsal rays. 
These rays bifurcate near their tips, the bifurcated part being about 
one-fifth of the total length of the ray. The externo-dorsal rays are 
very long and slender and 
have a rather sinuous course 
in most specimens (fig. 174). 

They are remote from the 
other rays. The postero-lat- 
eral and medio-lateral rays 
are parallel branches formed 
by a split in their common 
stem (fig. 175). Their tips 
curve back toward the ex- 
terno-dorsal ray. From the 
same common stem the ex- 
temo-lateral ray diverges, its 
tip turning toward the ventral 
rays which are parallel and 
close together. Around the »».-nematowww meowma. bursa, dossal 

proximal part of the lateral 

ray and in the area between the externo-lateral and the other lateral 
rays are a number of clear, transparent maculae. The body terminates 
in a cone inside the bursa (fig. 176) . The sp^ules are very long, from 
3 to 8.42 mm. long, and are only clearly separated for a short distanoe 
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along their proximal portion (fig. 177). They are curved at the 
tip. When extruded the spicules bend around in a wide curve, the tips 



174. 175. 

FlOS. 174, 176— NEMATODIRUS NEOTOMA. 174, BURSA, DORSO-LATEIIAL VIEW. X 170. 175, BtJItSA, LAT- 
ERAL view, d, Dorsal rays; ed kxtkrno-dorsal rays; el., ex ter no-lateral rays; lv., latero- 

VENTRAL RAY; ml., MEPIO-LATERAL RAYS; pi., POSTERO-LATERAL RAYS; 9 pk., SPICULE; V ., VENTRO-VEN- 
TRALRAY. X 170. 

coming back toward the ventral surface or even to it. No prebursal 
papillae found. 

Female 18.3 to 22.2 mm. long with a maximum thickness at the 
vulva of about 225 /i. The tip of the tail is truncated and bears a 



176. 177. 

Fioa. 176, 167 Nem atodihub nxotoma . 176, Bursa, ventral view, i., Dorsal rat; p.,the ventral 

RAT SYSTEMS FORMED BY THE CLOSELY APPROXIMATED LATSRO-VENTRAL AND VENTRO-VENTRAL RAYS. 

X 170. 177, Posterior extremity or male, int ., Intestine, x 46. 

pointed spinelike process (fig. 178). The anus is about 120 p from 
the posterior end of the body. The vulva (fig. 179) is situated at the 
union of the middle and posterior thirds of the body or slightly in 
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PlO. 178.— NEM ATOM- 
HUB NEOTOMA. 
POSTERIOR EX- 
TREMITY OF FEMALE. 

X 170. 


Fig. 179. — Nematouirub neo- 
toma. Vulva, x 91. 


front of this point. The body is commonly bent at 
this point. The combined length of the muscular 

portions of the ovijectors 
(fig. 180) is 900 to 955 /*. 
The eggs are 145 to 190 p 
by 80 to 90 p in diameter. 

II osts. — Neotoma mexi- 
cana fallax, N eotoma 
desertorunu, Neotoma 
floridana baileyi, Neo- 
toma cinerea rupicola. 

Location. — Small in- 
testine; rarely in stom- 
ach. 

Localities. — San Aca- 
cia, Siebert’s ranch (Mesa 
County), Mack, Cedar 
Point, and Pawnee 
Buttes, Colorado. 

T ype material. — No. 
16134, U.S.N.M. (Bureau 
of Animal Industry hel- 
minthological collection). 

The material from 
which the above species 
is described was col- 
lected from host material 
preserved in alcohol by 
Mr. E. R. Warren, of 
Colorado Springs. The 
places of collection are 
located as follows: One 
near the northeast corner 
of Colorado; another 
near the middle eastern 
part of Colorado; an- 
other near the middle of 
the southern boundary; 
and two near the middle 
of the western boundary. 
It may be safely pre- 
Fio. no .— nkmatodibus mtoroMA. ovotctom. x 9i. dieted that this species 

will be found on adequate examination of species of Neotoma any- 
where in Colorado and probably in Neotoma anywhere. 
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Genus GRAPHIDIUM Railliet and Henry, 1909a. 

Synonym. — Strongylus Mueller, 1780, of authors. 

Generic diagnosis . — Trichostrongylinae (p. 123) : Cuticle marked 
with a very prominent and striking longitudinal striation. Mouth 
large, limited by a chitinous ring. A single dorsal ray, bifurcating 
near its tip and the bifurcation ending in small forkings. All rays 
generally divergent, with no adjacent rays 
close together and parallel. Extemo-dorsal 
rays long and prominent. Spicules long 
and narrow, branching distally. Vulva in 
posterior third or fourth of body, at times 
covered by a cuticular process, the body 
diameter diminishing abruptly posterior of 
the vulva. Parasitic in the digestive tract 
of rodents. 

Type-specks. — Graphidium strig osum ^ 

(Dujardin, 1845) Railliet and Henry, 1909a. 

GRAPHIDIUM STRIGOSUM (Dujardin, 1845 ) Railliet 
and Henry, 1909a. 

Synonyms. — Strongylus retortaeformis 
Zeder, 1800, of Bremser, 1824; Strongylus 
strigosus Dujardin, 1845 ; Strongylus Uasii fw. im.-gbahiidiuii stkioo. 
von Linstow, 1887. . BVM - buma^domu. vrew. 

Specific diagnosis. — Graphidium (p. 139) : ' a.,’ *x™kn£ 

Body blood red and filiform. Two small bat; i«„ latebo-ven- 

cervical papillae in the form of posteriorly RAY; *>/., pobtkro«utkral 
directed teeth, located at some distance from KAT 
the anterior end. Cuticle with 40 to 60 conspicuous longitudinal 
wavy striations and a finer transverse striation. 

Male 8 to 16 mm. long, with a maximum thickness near the base 
of the bursa of 130 to 175 y (300 y according to Dujardin; 600 y 
according to Bremser’s figures as noted by Dujardin). Head diame- 
ter 25 to 85 y. Esophagus 865 to 570 y long, with a maximum thick- 
ness near its posterior extremity of 50 to 60 y. Nerve ring 160 to 
250 y from the anterior extremity. The dorsal ray bifurcates near 
tip (fig. 181), each bifurcation ending in two small forks, of 
which the external and shorter bears one papilla, and the internal 
and longer bears two papillae. The extemo-dorsal ray is very long 
and prominent. The five rays of the lateral and ventral systems are 
very uniformly and symmetrically spaced (fig. 182). The filiform 
spicules are 1.1 to 2.4 mm. long. They present a simple tubular 
construction of almost uniform diameter except at the posterior 
extremity where they fray out, the spinelike fringing being directed 
medially. There is a pair of distinct spinelike prebursal papillae. 
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Female 11 to 20 mm. long with a maximum diameter in the region 
of the vulva of 190 to 215 p (500 to 600 /a according to Dujardin; 
S50 /a according to Bremser’s figure as noted by 


Dujardin). The body diminishes in diameter quite 
abruptly posterior of the vulva and terminates in a 
conical tail with a slight constriction just anterior 
of the tip. The head diameter is about 35 /a. The 
esophagus is 520 to 605 /a long with a maximum 
thickness near its posterior extremity of 60 to 80 /a. 

The nerve ring is 235 to 260 /a from the anterior ex- ^ 
tremity. The straight simple intestine ends in a 
narrow conical rectum 60 to 85 p long. The anus is 
138 to 190 fi from the tip of the tail. The vulva is 
very slightly salient and is 1.1 to 1.9 mm. from the 

tip of the tail. 
The vagina is 
short, about 170 
/i long and ex- 
tends forward 
to meet the me- 
dian portion of 
the ovijectors. 
The combined 
length of the 
muscular por- 
tions of the 
well - developed 
ovijectors is 
430 to 470 ,a. 
The ovijectors 
and uteri are 
divergent (fig. 
183), the pos- 
# terior uterus 

Fig. 182.— GitArmmuii 8 trigo8um. Bursa, ven- j 
tral view. e. A., Kxtekno-iwrsai ray; t. I., OVaiy CX- 




EXTERNO-LATKRA L HAYS; l, V,, LATERO-VENTRAL tending to S JTjq 183 — GUAPHl- 

^:^' , ;\“, KW0 ‘ LATOttALftAV8;p '' ,ro " KR0 ' point near the »"» btrioow*.. 

LATERAL RAY; V. V., VRNTRO-VKNTKAL RAY8. P OUU POSTERIOR EX-* 

anus, not turn- t re mity of fx- 
mg forward as Molin (1861a) shows it. The eggs *"■*• <"*•. °»*- 

are ellipsoidal, 98 to 106 p long by 50 to 68 p thick, “° T ° R ' 

and are in the morula stage when oviposited. 

Hosts, — Oryctolagus cuninulus ( Lepus cuniculus) , Lepus europaeut 
( Lepus timidus). 


MALE. Ovj., OV> 
J ECTOR. 


Location* — Stomach ; occasionally in small intestine. * 
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Zoo«K<y.-*-Europe (France, Germany, Austria). 

The writer has had occasion to examine specimens of this species 

through the courtesy of Professor Kailliet, who furnished them to 

the United States Bureau of Animal Industry. As the 

comparison with Dujurdin’s measurements suggests, it is 

likelv that the writer’s measurements will be under the 
*/ 

maximum for this species as found in the largest 
specimens. 

CITELL1NEMA Hall, 1910, new genus. 

Generic diagnosis. — Trichostrongylinae (p. 123) : Head 
surrounded by a sort of collar which forms the external 
limit of a depression around the head anteriorly. Two ^ 
spicules, each bifurcating near the proximal wide tubular tellinem a 
end to form two long filiform distal processes. Ventro- 
ventral, latero-vcntral, and extemo-lateral rays appar- extremity 
ently originate from a common stem, which in turn unites ^ MAUC - x 
at its base with the common stem of the medio-lateral 

y , * and postero-lateral rays. Nature of dor- 

sal ray not distinguishable in the one 
available specimen. 

This genus and other genera and spe- 
cies following are put in the Tricho- 
strongylinae tentatively on the chance 
|;®p that they like most of the Trichostrongy- 
lidae, have a female with two ovaries 
rather than w th one as in Heligmoso- 


mrnm. 


T ype, -species. — Citellinema bifurcatum 

CITELLINEMA BIFURCATUM Hall. 1916, new 

Specific diagnosis. — Citellinema (p. 
141) : Cuticle with prohounced longitudi- 
/ nal striation. Mouth with apparently six 
lips surrounded by a sort of collar (fig. 

- FlO. 185.— CmLLINKHA BITUBCATUM . 184). 

Male 6 -8 mm. long and 170 p thick at 
tero-latiral (doxso*lateeal) the base of the bursa. Head diameter 26 
J"* SSZZE ??! ; M without the collar and 88 p inclusive of 
mbdio-latkeal bay; v . p., ventro- collar. Esophagus 635 fL long by 70 p 
turulrat. bhiarohd. thick. Nerve ring 170 p back of head. 

The longitudinal striation of the body cuticle is continued along the 
bursal rays (fig. 185), while the bursal membrane is transversely 
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striated. The bursa is apparently not deeply incised dorsally. The 
rays are arranged as given in the generic diagnosis. The medio- 
lateral and externo-lateral rays are the largest. The 
spicules (fig. 186) are 860 y long and are bifurcated 
70 n from the proximal end. The proximal end is 
cup-shaped and is 35 y in diameter. 

Female unknown. 

11 out . — Citellus elegant. 

Location . — Small intestine. 

Locality. — Waldon, Colorado. 

Type material. — No. 16176, U.S.N.M. (Bureau of 
Animal Industry helminthological collection). 

The single male on which this species is described 
was collected from alcoholic host material collected by 
Messrs. E. R. Warren and H. R. Durand. 

WARRENIUS Hall, 1910, new genus. 

Generic diagnosis . — Trichostrongylinae (p. 128) : 
Head simple, no lips evident. Cuticlo of head in- 
flated. Unilateral cervical wing present (fig. 187). 
The bursa is deeply incised dorsally to form 2 large 
lateral lobes and a small, but distinct dorsal lobe. 
The dorsal, lateral, and ventral ray systems are well 
defined and separated from one another, the rays of 
each system being more closely related to one another 
than to rays of other systems. The dorsal lobe is sup- 
ported by the dorsal ray which sends out a short 
branch to each side almost two-thirds of its length 
from its proximal end and then branches to form two 
longer terminal branches (fig. 188). The externo- 
dorsal Ws are long wavy rays lying in the lateral 
catvm. sue- lobes and ending in curved termina- 
vuts. x 300. tions, the tips of which are farther 
from the bursa margin than are ’points farther back 
along the rays. The recurved tip-turns toward the 
dorsal ray and is closer to this than to the postero- 
lateral. The postero-lateral and medio-lateral rays 
originate in a common stem (fig. 189). The postero- 
lateral turns back toward the externo-dorsal and 
terminates, a short distance from the bursa margin. 

The medio-lateral proceeds direct to a point on the 
bursa margin, and the externo-lateral, which origi- *■"»• vr^-w** 
nates from the common trunk of the postero-lateral 
and medio-lateral, also proceeds practically straight «x- 

to the bursa margin. The latero-ventral and ventro- JJ* 1111 *' x 
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ventral rays originate as branches of a thick common stem and 
diverge from their origin to their termination near the bursa margin 
(fig. 190). They are unusually large for ventral rays, being longer 
and thicker than any other rays. The spicules are long and narrow 
(fig. 191). 

Type-species . — Warrenius quadrivittati Hall, 1916. 


WARRENIUS QUADRIVITTATI 
Hall. 19x6. new apeciea. 

Specific diagnosis . — War- 
remits (p. 142) : Cuticle 
transversely striated on the 
unilateral cervical mem- 
bran© (fig. 187) ; every- 
where else longitudinally 
striated, the striation being 
continued along the bursal M 

rays. The- cervical mem- ^ 

brane is recurved poste- 
riorly to form a notch. 

Male 6.21 mm. long by 



112 thick just in front of 
the bursa. The head is 30 
/a in diameter, exclusive of 
the slight cuticular infla- 
tion. The cervical mem- 


FlG. 188.— WARRENIUS QUADRIVITTATI. BURHA. DORSAL VIEW. 

<*., Dorsal ray; r. d., kxtkrno-dormal ray; c. I., externo- 
lateral ray; l. v., latero-ventral ray; to. l. f medio- 
lateral ray; p. I, posterolateral ray; v. lobe, ven- 
tral lobe ok bursa; v. v. t ventro-ventral ray. En- 
larged. 


brane is 60 n long. The 
esophagus is about 215 p 
long and 17 /* thick near 
its posterior end. The 
nerve ring is 130 fi from 
the anterior end of the 
body. The structure of the 
bursal lobes and rays is that 
given in the generic diag- 
nosis. The dorsal ray is 
about 60 p long. The 
spicules are 695 n long and 
very narrow. One of them 
terminates in a long fine 
wavy tip and the other in a 
bifurcation, the two parts 
of the bifurcation running 
nearly parallel, the thicker 
tending to curve slightly 
around the thinner. 

Female unknown. 



Fig. 189.— Warrenius quadrivittati/ Burba, lateral 
view. e. I, Externo-lateral rat; l. v., latebo-ven- 

TRAL BAT; m. I., MXDIO-LATERAL rat; p. POBTRRO-LAT- 
RRAL BAT; V. 9., TRUTRO-VRUTRAL RAT. EHLARORD. 
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Host . — Eutamias guadrivittatus . 

Location . — Small intestine. 

Locality . — Crested Butte Mountain, Colorado. 

Type material. — No. 16185, U.S.N.M. (Bureau of Animal Industry 
helminthological collection). 

This species is based on two males, 1 headless, collected from alco- 
holic host material, for which I am indebted, as for much other mate- 



ria. 190. — WARBENIUS QUADBIVITTATI. UURSA, VENTRAL 

view. d. lobe, Dorsal lobe of bursa; e. d., externo- 

DOR8AL RAY; (. L, E XTERN O-LATERAL RAY; l. V., LATERO- 
VKNTRAL RAY; VI. 1., MKDIO-LATEEAL RAY; p. L, POSTERO- 
LATERAL ray; v. lobe, ventral lobe of bursa; v. v 

VENTRO-VENTRAL RAY. 



Fia. 191— Warren i us 
quadrivittati. Posts- 

RIOR EXTREMITY OF MALE, 
DORSAL VIEW. ENLARGED. 


rial noted in this paper, to Mr. E. R. Warren, after whom the genus 
is named. 

GENUS UNCERTAIN. 


ANALYTICAL KEY TO UNPLACED SPECIES OF TBICHOSTKONOYLINAE. 

1. Found under the gastric mucosa Strongylus leporum, p. 148. 

Found in the intestine 2. 

2. No description; found In small Intestine of rat Strongylus species, p. 145. 

Described species ; not found in intestine of rat 8. 

3. Cervical alae present Strongylus minutoide «, p. 147. 

Cervical alae probably absent 4. 

4. North American species from Erethizon dor sat um ( Hystrix dor sat a). 

Strongylus simplex, p. 145. 
Not North American species and not from Erethizon ( Hystrix ) i 5. 

5. Dorsal lobe of bursa very large ; female more than 15 mm. long. 

Strongylus sedecimradiatus , p*145. 

Dorsal lobe of bursa small or lacking ; female less than 15 mm. long. 

Strongylus cavalU, p. 146. 

The above Js»y is obviously makeshift in character and in part of a 
rather unscientific nature, but in the absence of scientific data it is 
obviously impossible to supply a key based on such data. 
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8TRONQYLU8 «pecl« Lutt, 1894. 

Specific diagnosis. — None. 

Host. — Epimys norvcgicus (Mus decumanus). 

Location. — Small intestine. 

Locality. — Sao Paulo, Brazil. 

In a paper on Taenia nma ( Hymenolepis nana), Lutz (1894) states 
that in examining Mus decumanus at Sao Paulo, Brazil, he found, in 
the small intestine of one rat, one male of a probably undescribed 
species of Strongylus. There are no further data or description of 
any sort. 

STRONGYLUS SIMPLEX Leidy, 1856. 

Specific diagnosis. — ( ?) Trichostrongylinae (p. 128) : “Body cylin- 
droid, anteriorly rather abruptly narrowed. . . . Head obtusely 
conical, not alated nor papillated.” 

Mule 5 to 7.5 mm. long and 335 y thick. “ Body . . . curved, with 
the caudal extremity incurved.” Bursa with a dorsal and two lateral 
lobes sustained by rays. 

Female 8 to 10 mm. long and 500 y thick. Body straight. Tail 
compressed, conical, and acute. Vulva one-third of body length from 
posterior extremity. 

Host. — Erethizon dorsatum ( Hystrix dorsata). 

Location . — Small intestine. 

Locality. — North America. 

It is impossible to locate this species generically on the basis of the 
above description. 

STRONGYLUS SEDECIMRADIATUS von Limtow, 1899. 

Synonym. — Strongylus sedecinradiatus Linstow, 1899, of Travas- 
sos, 19146. 

Specific diagnosis. — ( ?) Trichostrongylinae (p. 123) : The cylindri- 
cal head end is separated from the remainder of the body by a circu- 
lar furrow. Cuticle strongly striated transversely. 

Male 8.2 mm. long and 140 y thick. The esophagus is 1/14.2 of the 
total body length. The bursa lias a very large dorsal and two lateral 
lobes (fig. 192). The extemo-lateral and medio-lateral rays are close 
together and parallel. All other rays diverge from adjacent rays. 
There are two dorsal rays, slightly divergent, which send out an 
extemo-dorsal ray laterally a short distance from their proximal 
origin and then bifurcate to form the two distal branches. The 
spicules are 530 y long. 

Female 16.2 mm. long and 180 y thick. The distance from the 
anus to the tip of the tail is one sixty-eighth of the body length. 
The eggs are 59 by 81 y in diameter. 

Host. — CiiuAcvlus paca ( Coelogenys paca, Cavia paoa). 

10600*— Proc.N.M.vol.50— 18 10 
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Location. — Intestine. 

Locality . — Ypanema, Brazil. 

The above description of the bursal rays is based on von Linstow’s 
figure and its accuracy depends on the correctness of the interpreta- 
tion of the ventral rays. If the apparent 

§ ventro- ventral ray is that and not a com- 
bined ventro- ventral and latero- ventral 
ray, the interpretation is as given. If 
what appears to be the ventro- ventral ray 
is really two rnvs, then the medio-lateral 
and postero-latcral rays are close together 
and parallel, the externo-dorsal 
ray lies in the lateral lobe and 

the dorsal. It 

Fio. 192.— Strongylus hedecimra- . 

d iatuh. Burma, dormal view. seems Unsafe to 

KNLAJiom Arntu von lin- assign this species 
siw, is®. generically on the 

description given. Travassos (19145) states 
that this is a species of Ueligrnosomum , but 
does not give his evidence or reason for the 
statement. 

STRONGYLUS CAVALLI Parana, 1907 . 

Specific diagnosis . — Trichostrongylinae (p. 

123) : Body white, very narrow, anguilluli- 
form in both sexes, thinning anteriorly. 

Cuticle not striated. Anterior extremity sim- 
ple, not dilated. Esophagus not very long m ^ r4 
(fig, 193). Intestine straight. 

Male 10 mm. long. Bursa large and bi- Fl v!; Tt 1 ? f » 19 A«T S rr NUYtu# ^ 

0 ® valli. 193, Anterior extremity, 

lobed, the lobes 500 to 800 /a long. Bays dif- enlarged. after r arona, 
fering slightly in length and form. Spicules pS^« 09 E 
equal, 500 to 800 u long, conical, hooked at the T * W0B ot nu * «• 

, ? ,, . , Enlarged. After Parona, 1900. 

distal extremity and with two small conical 
projections at the proximal extremity (fig. 194). 


IMS. 194, Spicules. Enlarged. 
After Parona, 1809. 10S, Pos- 
terior EXTREMITY OF FKKALB. 
Enlarged. After Parona, 1908. 


Female 10 to 12 mm. long. The posterior third of the body is 
thicker than the anterior portion. The tail is not very long and ends 
in an acuminate extremity. The vulva is in the posterior fourth of 
the body and shows as a transverse slit with raised margins. Uteri are 
divergent (fig. 195), the posterior ovary and uterus being a little 
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shorter than the anterior. The anterior ovary extends beyond the 
middle of the body and forms a loop in the posterior third. The 
eggs are oval, relatively large, 80 to 85 p long and 45 n 
thick, in the morula stage at oviposition. 

Hosts. — Otomys irroratus , Otomys irroratus tropi- 
calis , Funisdurus carruthersi. 

Location. — Intestine. 

Locality. — Natakiva, Africa. 

The inadequate description of the bursal rays leaves 
the present generic position of this species in doubt. 
The description of the uteri, however, indicates that it 
belongs in the Trichostrongylinae within the limits of 
that subfamily as defined in this paper. 

Fio. 196. — Stbon- STRONOYLUS MINUTOIDES Parana, 1907 . 

OYLTJS M1NUTOI- 

heh. anterior Specific diagnosis . — Trichostrongylinae (p. 123) : 
Enlarged. Body white, filiform, diminishing in size anteriorly. 



after parona, Two cervical alae, with 

1909 

integral margins, pres- 
ent (fig. 196). Mouth with two 
salient teeth. Esophagus elongated, its 
length equal to about one-sixth that of 
the entire body and without dilation. 

Intestine straight throughout its 
course. 

Male 4 mm. long. The testes extend 
forward almost to the level of the spicules. Ex- 
esophagus. The large bursa has two A 
lateral lobes sustained by large lateral 
lays. The medio-lateral and postero-lateral rays are 
close together and parallel. The spicules are equal, 
long, thin, and straight (fig. 197). Males found 
alone or twisted in several turns around the body of 
the female. 

Female 7 to 8 mm. long. Tail conical, not very 
long, and pointed (fig. 198). Vulva a little anterior 




of the anal aperture and not prominent. Uteri di- Fm - u».~btrongy- 
vergent. Eggs large and oval, with thin shell and po^rm^ex- 


very little developed at oviposition. 
Host. — Arvicanthis pulchellus. 
Location. — Intestine. 

Locality. — Ibanda, Africa. 


TREMITY OF FE- 
MALE, LAT- 
ERAL view. En- 
larged. After 
Parona, 1909. 
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As in the foregoing species the brief description of the male bursa 
does not permit at present of a generic determination of this species, 
but the presence of two uteri in the female indicates that it belongs 
in the subfamily Trichostrongylinae. 

STRONGYLUS LEPORUM (Monies, 1880) Monies, 1889. 

Synonym. — Spiroptera leporum Moniez, 1880. 

Specific diagnosis. — (?) Trichostrongylinae (p. 123): Body red 
from red coloration of coelomic fluid. Body attenuates anteriorly, 
then enlarges abruptly in the head region. Cuticle transversely stri- 
ated, except on the bursa of the male. Head with four simple lips 
without appendices. 

Male less than 10 mm. long and with a maximum thickness of 
270 p. Bursa with a dorsal and two lateral lobes. The bursa is lon- 
gitudinally striated. The dorsal ray bifurcates at the proximal 
third, each branch dividing to form two short terminal forks, of 
which the external is the shorter. The spicules are deep red, 1.98 to 
2.03 mm. long and enlarge gently distally. Toward the distal ex- 
tremity, over a distance of half the spicule length to just the distal 
part, they are united by a thin chitinous lamella forming a channel. 
This chitinous lamella projects slightly beyond the spicules, forming 
a sort of appendage, below which is a hook attachment to the spicule. 
The free portions of the spicules have a minimum diameter of 22 p, 
while the united distal portions have a maximum diameter of 65 p. 

Female a little more than 10 mm. long, with a maximum thickness 
of 450 p. Eggs average 80 by 40 p in diameter, thin shelled, and seg- 
menting at oviposition. 

Hosts. — Oryctolagus cwniculus ( Lepus cumculus), Lepus euro- 
paeue ( Lepus timidus ). 

Location. — Under the gastric mucosa. 

Locality. — Northern France (Ambleteuse, Pas-de-Calais; Grof- 
fliers, Pas-de-Calais; Forest of Marchienes). 

This species, originally described by Moniez as a Spiroptera, was 
later described as a Strongylus, but without the bursa characteristics 
necessary for present-day generic determination. Moniez indicates 
that there are five simple rays in each lateral lobe, but gives no fur- 
ther data. 

Subfamily HELIGMOSOMINAE Travaa«o». 10144. 

Subfamily diagnosis. — Trichostrongylidae (p. 123) : Body fre- 
quently coiled in a spiral. Females with one ovary. 

Type-genus. — Heligmosomvm Railliet and Henry, 1909a. 
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ANALYTICAL KEY TO GENERA OF IIEUQMOSOMINAE. 


1. Two separate dorsal rays, vulvu anterior Hcligmosomoides, p. 160. 

One branching dorsal rny, vulva posterior 2. 


2. Body not spirally enrolled, prominent longitudinal cutlcular markings. 

Heligmosomvm, p. 149. 

Body spirally enrolled, without prominent longitudinal cutlcular markings. 

Viannaui, p. 108. 

Genus HELIOMOSOMUM Railliet and Henry, 1900a. 

Synonym. — Strongylus Mueller, 1780, of authors. 

Generic diagnosis. — Heligmosoininae (p. 148) : Usually minute 
forms. Cuticle of normal thickness. Body commonly with cuticular 
markings other than simple striations, the longitudinal markings 
being especially prominent. Vulva in posterior portion of body, 
close to anus. A single ovary present. Uterus provided with well- 
developed ovijector. Two filiform spicules, less than 1 mm. long; 
gubemaculum present or absent. Nature of bursal rays not known 
to me from type-species, but from new species included in this genus 
is apparently as follows: Ventro- ventral and latero- ventral rays di- 
vergent, the latero-dorsal ray straight, the ventro-ventral curving 
posteriorly. The extemo-lateral and medio-lateral rays run close 
together and parallel throughout most of their extent, but their tips 
diverge distally. The postero-lateral ray diverges from the medio- 
lateral, curving posteriorly, so that its tip is not far from the tip 
of the externo-dorsal ray. The externo-dorsal ray is very thin, the 
thickest rays being the medio-lateral and extemo-lateral. The dorsal 
ray originates as a thick stem, which bifurcates to form two long 
branches, which are cleft near their ends to form two small branches. 
Between the main bifurcation and the origin of the ray the main stem 
sends out two small posteriorly directed spurs. The bursa forms, 
usually, a small dorsal lobe and two large lateral lobes. 

T ype-s pedes. — II eligmosomwn costellatum (Dujardin, 1845) Rail- 
liet and Henry, 1909a. 

This genus was proposed by Railliet and Henry by the designation 
of Strongylus costellatue Dujardin, 1845, as type-species. No generic 
diagnosis was given and as the species is nowhere adequately -de- 
scribed and nowhere figured, the present writer was unable to de- 
termine the basis on which the genus was proposed or the probable 
generic characteristics. The included species are also so poorly 
described and the existing figures so contradictory that little light 
was obtained by an examination of these. A request for material 
of the type or included species was made to Professor Railliet by 
Dr. B. H. Ransom, noting the fact that the generic characteristics 
were not evident from the published descriptions of these species. In 
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reply Professor Railliet stated that he was unable to locate any 
material of the species in question, but that the species was created 
to replace Metastrongylus Molin, 1861a. Professor Railliet called 
attention to the fact that in his generic diagnosis of Metastrongylus , 
Molin (1861a) gives as a leading feature the presence of one ovary 
and uterus in the female, an that Stiles and Hassall (1905) in 
selecting a type-species of M etastrongylus selected Metastrongylus 
paradoxus, on the ground that it was the common and available 
species, overlooking the fact that Railliet (1893) had already pointed 
out that Molin was in error in stating that M . paradoxus had but a 
single ovary. The generic characters being fixed by the type-species, 
it becomes necessary to create a new genus for the forms with a single 
ovary which Molin had in mind in creating the genus Metastron- 
gylus. With this explanation available it is readily evident that 
the new genus is quite important, so much so that Travassos has 
very properly made it the type of a new subfamily. 

Type-species. — Tleligmosomnm costellatum (Dujardin, 1845) Rail- 
liet and Henry, 1909a. 

ANALYTICAL KKY TO SPECIES OF HELIGMOSOMUM 

1. Males over 10 mm. and females over 15 mm. long. 

Hcligmo8omum costellatum , p. 150. 

Males less than 10 mm. and females less than 15 mm. long 2. 

2. Males not over 2.25 mm. long ; females less than 2.5 mm. long. 

Heligmosomum minutum , p. 151. 

Males over 2.25 mm. ; females 2.5 mm. long or longer 8. 

8. Males over 5 mm. long ; females over 8 mm. long ; with large cervical alae. 

Heligmosomum gracilc . p. 153. 

Males not over 5 mm. long; females not over 8 mm. long; or larger forms 
without cervical alae 4. 

4. Males 4.5 to 5 mm. long ; females 8.4 to 8 mm. long ; spicules 600 to 675 fi long. 

Heligmosomum laeve, p. 158. 

Males not over 8.5 mm. long; females not over 4.37 ram. long; spicules less 
than 580 u long 5. 

5. Males 2.6 to 2.8 mm. long and females 8.5 mm. long; spicules 550 to 560 p 

long Heligmosomum braziliense , p. 154. 

Males 2.5 to 8.5 mm. long and females 8.44 to 4.37 mm. long; spicules 860 
to 440 fi long Heligmosomum vexillatum, p. 155. 

The principal tangible differences in the descriptions of species of 
Heligmosomum are in regard to size, and these differences have been 
used in the foregoing key. If the published figures of the bursae were 
used, it is doubtful whether the species would appear to have any- 
thing like generic relation. 

HELIGMOSOMUM COSTELLATUM (Dujardin, I»4J) Kattliat rad Hrary, 1909a. 

Synonym fi. — Strongylus costellatus Dujardin, 1845; Metastrongy- 
lut costellatus (Dujardin, 1845) Molin, 1861a/ Strongylus polygyrus 
Dujardin, 1845, of Stossich, 1899. 
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Specific diagnosis. — lleligmosomvm (p. 149) : Body red, filiform, 
curved in an arc, somewhat narrowed anteriorly. Cuticle bears two 
opposed ridges or prominent lines from which regular folds originate 
on each side and pass obliquely to the rear, like ribs. Cuticle trans- 
versely striate. Head obtuse, 66 g in diameter exclusive of the sur- 
rounding cuticular expansion, and 100 g in diameter inclusive of 
the surrounding cuticular expansion. Mouth round. Esophagus 
muscular and club-shaped. 

Made 11 mm. long and 170 g thick. Ratio of length to width, 65 : 1. 
Bursa 810 g long, composed of two large lobes, each supported by 
four rays (?), and more or less enrolled on one another. Two nar- 
row spicules 930 g long. 

Female 16.8 mm. long and 250 g thick in the middle and 207 g 
thick in the rear. Tail narrowing, conical, acute, not mucronate. 
Anus 100 g from the tip of the tail. Vulva 630 g from the tip of the 
tail. Uterus provided with muscular ovijector. Eggs 100 to 110 g 
long. 

Host. — Microtus arvalis ( Arvicola arvalis). 

Location. — Intestine and in tubercles in the stomach. 

Locality. — France (Rennes). 

The above very inadequate description is from Dujardin (1845), 
and although this is the type-species of the genus, no better de- 
scriptions and no figures whatever appear to be in existence. This 
’ is an example of the difficulties resulting from the proposal of 
genera by the designation of a type-species without the statement of 
the generic characteristics. As already noted, both things should be 
expected of present-day workers. 

HEU0M080MUM MINUTUM (Dujardin, 184 s) RailUet and Hanry, 1909 a. 

Synonyms.— Strongylus minutus Dujardin, 1845; Metastrongylus 
minutus Molin, 1861a. 

Specific diagnosis. — Heligmosomum (p. 149) : Body filiform, red- 
dish, recurved in an arc. Two membranous alae, 10 g wide and 
striated transversely. These striations are less distinct on the cuticle 
where they occur at intervals of 14.5 g. The head is alate, abruptly 
narrowed and obtuse. It is 28 gihick exclusive of the alae, and is 85 g 
thick inclusive of the alae. The cervical alae are separated from 
the body alae by an incision at one point. 

Male 2.25 mm. long and 51 to 70 ft thick inclusive of the alae. The 
ratio of length to thickness is 82 : 1. The bursa is 90 g long and 157 g 
wide and is widely opened. It is formed of a double rounded lobe 
supported by two simple rays posteriorly and by two rays with 
five digitations laterally. The two filiform spicules are 265 g long. 

Female 2.4 mm. long and a little thicker than the male. Ratio of 
length to thickness is 84 : 1. The tail is narrow, conoid, and obtuse. 



152 PROCEEDINGS OF THE NATIONAL MVSEUU. vot. CO. 

* 

Anus is 110 ft from the tip of the tail. The prominent vulva is situ- 
ated immediately in front of the anus. The single uterus is pro- 
vided with muscular ovijector. Eggs 90 by 75 ft in diameter, rela- 
tively large and variable in size. 

Hosts. — Microtus arvalis ( Arvicola arvalis), Apodemus sylvaticus 
( Mus sylvaticus ), Pitymys subterraneus ( Arvicola subterraneus). 

Location. — Small intestine. 

Locality. — France (Rennes). 

The above description is from Dujardin (1845). Von Linstow 
(1882) describes and figures what he regards as the same species 

collected from Talpa europaea. The 
differences in the two descriptions seem 
to the present writer to hardly warrant 
combining them, especially in view of 
the different hosts. Linstow’s male is 
only 990 ft long and 46 n wide. The cuticle 
is very thick and has peculiar transverse 
folds which form several longitudinal 
rows on the body. The intestinal wall is 
filled with refractive nuclei. I have 
commented on this finding in the dis- 
cussion of 11 eligmosomum vexillatum. 
The bursa has two lobes defined by the, 
narrow dorsal ray which bifurcates near 
its distal extremity to form a fork in- 
closing the shallow middorsal incision of 
the bursa (fig. 199). The three lateral 
rays and the latero-ventral ray form a 
divergent system of thick rays. The 
somewhat narrower ventro-ventral ray curves posteriorly away from 
the latero-ventral. The narrow externo-dors&l rays lie a little nearer 
the externo-lateral rays than to the dorsal rays. The spicules are 197 
ju long, filiform, and united at the tip. The male is spirally rolled 
and invisible to the naked eye. It is, according to von Linstow, the 
smallest of all known strongyles. 

It appears, then, that von Linstow\ male specimens were less than 
half the length of Dujardin’s, whereas the spicules in the latter case, 
instead of being more than twice as long were roughly 85 per cent 
longer. In view of this and the difference in host animals, it seems 
more likely that comparative study would show von Linstow’s 
species to be a new one than that the two species would prove to be 
identical. 



Fig. Heligmosomum minutum. 
Posterior extremity of male. 
Enlarged. After von Linstow, 
1882 . [Probably not H. mjnutum 
(Dujardin). See text.] 
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HBUGHOSOMUM ORACILE (P. 8. Ltuckart, 184a) RaUllet and Henry, 19090. 

Synonyms. — Strongylus gracilis F. S. Leuckart, 1842; Meta- 
strongylus gracilis (F. S. Leuckart, 1842) Molin, I 8 GI 0 ; Strongylus 
myoxi Rudolphi, 1819, of Diesing, 1851, and Stossich, 1899. 

Specific diagnosis. — II eligmosomum (p. 149) : Body whitish brown, 
thinning anteriorly. Head small, elongate, and obtuse. Mouth 
simple and orbicular. Two large cervical alae present. 

Male 6 to 7 mm. long. Large campanulate bursa, slightly incised 
on the dorsal border, and with small rays. Spicules long and 
filiform. * 

Female 9 mm. long. Body thickens posteriorly and terminates in 
a conical mucronate point. 

Host. — Glis gits (Myoxus ylis). 

Location. — Intestine. 

Localities . — Germany (Freiburg), Austria (Trieste), Italy (Pisa). 

This worm was originally described under the specific name used 
here by Leuckart. Dujardin has quoted Lcuckart’s description with 
the comment that it is very probably identical with some one of the 
species made by him (Dujardin), i. c., one of the species now trans- 
ferred to the genera U eligmosomum and Yiannaia as II. costellatum, 
H. laeve, II. minutum , and V. polygyra. At the same time Dujardin 
did not go farther in attempting to identify Leuckart’s species with 
any one of these, and there seems to be nothing to be gained by sup- 
pressing what may prove to be a good species on the strength of a 
casual opinion. Strongylus myoxi Rudolphi, 1819, has never been 
described and must be regarded as a nomon nudum , since there are 
at least two species of IleUgmosormm, II. gracile and H. laeve, 
described from species formerly referred to the genus Myoxus. 
Stossich (1899), however, regards Strongylus gracilis and Meta- 
strongylus gracilis as synonyms of Strongylus myoxi , but does not 
discuss the point. 

HELIQHOSOMUM LAEVE (Dujardin, 184$) RaUllet and Henry, 19090. 

Synonyms. — Strongylus laevis Dujardin, 1845; Metastrongylus 
laevis (Dujardin, 1845) Molin, 1861a; Strongylus polygyrus Du- 
jardin, 1845, of Stossich, 1899. 

Specific diagnosis. — H eligmosomum (p. 149) : Body filiform, red- 
dish, Blightly attenuate anteriorly, more or less enrolled, but not in 
a permanent manner. Cuticle slightly striate transversely at inter- 
vals of less than 2 y. Two lateral lines or crests are visible at times. 
Head thinned, obtuse, 88 y in diameter, exclusive of the surrounding 
vesicular cuticle, and 60 p in diameter, inclusive of the vesicular 
cuticle. 
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Male 4.5 nun. long and 109 p. thick. Ratio of length to width, 43:1. 
Bursa often outspread, 200 p long and 400 p wide, and sustained by 
six or seven rays. Two filiform spicules 600 p long. 

Female 6.4 mm. long by 115 p thick anteriorly and 118 p thick pos- 
teriorly. Ratio of length to thickness, 53-56 : 1. Tail thin, conical, 
truncate, mucronate, or terminating in a narrow point, and 23 p 
long. Anus 102 p from the tip of the tail. Vulva is 380 p from the 
tip of the tail. The single uterus is provided with a muscular 
ovijector. Eggs 72 to 74 p long. 

Hosts. — Pitymys subterranean ( Arvioola subterraneus ) , Apodemus 
sylvaticus ( Mus sylvaticus ) , EUomys querinus ( Myoxus nitella ), 
Dip odi llus campestris ( Dipodilla campestris). 

Location. — Intestine. 

Localities. — France (Rennes), Algeria (high plateaus). 

It is evident from the above description of the female that Du- 
jardin does not regard the length of the tail and the distance from 
the anus to the tip of the tail as the same thing. Unless the tail is 
defined as the portion of the body posterior of the anus, it would 
seem requisite that some landmark be furnished for the anterior 
boundary in order to make records of tail lengths of any use. 

II. laeve is recorded from Dipodillus campestris {Dipodilla cam- 
pestris ) in Algeria by Seurat (1914«). 

Since the foregoing was written, a paper by Seurat (1916g) , giving 
an extended description of this species, has come to hand. Some of 
the features of his description are : There are 14 longitudinal crests 
along the body ; the esophagus is short, 420 to 500 p. long ; the male is 
5 mm. long with a maximum thickness of 130 p ; the spicules are 675 p. 
long and united at their distal extremity ; the gubemaculum is asym- 
metrical, being prolonged anteriorly on the left side; the female is 
C.5 to 8 mm. long with a maximum thickness of 150 p., and forms a 
spiral of 9 turns when removed from the host; caudal extremity of 
female conical and at times invaginated ; the anus is 80 p. from the tip 
of the tail and the vulva is 70 p. anterior of the anus; there is a short 
cuticular vagina and a simple genital tube; the eggs have a thin shell 
and are ovoid, 77 pt by 42 to 45 p, in diameter, segmenting when ovi- 
posited. Seurat notes that there are some differences between his 
measurements and those of Dujardin. He gives an extended descrip- 
tion of the female genitalia and some good figures. 

HELIOHOSOMUU BRAZILIENBE Trmuoi, 

• 

Specific diagnosis. — Heligmosomwm (p. 149) : Body red. Cuticle 
with transverse striations and with prominent longitudinal mark- 
ings. The esophagus is sinuous and is 280 p long. Head slightly 
dilated. 
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Male 2.6 to 2.8 mm. long and 90 to 100 p thick. The large bursa 
is trilobed, and the posterior lobe is very small. The ventro-ventral 
and latero-ventral rays are divergent, and the medio-lateral and 
externo-lateral rays are divergent. The dorsal ray terminates in 
four digitations. The spicules are long 
and filiform, with a sinuous distal ex- 
tremity. 

Female 3.5 mm. long and 130 p thick. 

The posterior extremity is truncate. The 
anus is about 71 p from the tip of the tail. 

The vulva is about 140 p from the tip of 
the tail. The single uterus contains nu- 
merous ellipsoidal eggs. The eggs are 63 
by 28 p in diameter. 

11 out. — h'/>imt/g nor regions (Mus d$cu- 
manus). 

Location . — Small intestine. 

Locality. — Rio de Janeiro, Manguinhos, 

Brazil. 

Life history. — Unknown. 

The statements regarding the rays as 
given above are to be regarded as the 
present writer’s interpretation of Tra- 
vassos’s statements. It is greatly to be de- no. m-intuaMosoMUM vexil- 
sired that every ray in the strongyle bursa LATU “- ANTKIUO * k *trkuity 

, p n . , . , . or FEMALE. ENLARGED. 

bo referred to specifically in descriptions 

rather than that some of them be considered as individual rays which 
branch. The dorsal ray may be treated as an exception to this, but 
it is very confusing to treat the ventral rays and combinations of the 
lateral rays as one ray. 

HBLIOHOSOHUII VEXILLATUM H«U, igifi, new epeciee. 

Specific diagnosis. — Heligmosomum (p. 149) : Lips indistinct. 
Cuticle of head very slightly dilated. Cuticle with very fine and 
close, but very distinct transverse striation. A number of wavy 
cuticular markings, possibly 8 or 10 in number, formed by a sort 
of permanent cuticular folding, originate at the head and continue 
for some distance back (fig. 200), the distance in some females being 
as much as 500 p. Two of these pennantlike markings, from which 
the species takes its name, seem to be constant and more prominent 
than the others. The other markings are not always evident. In- 
testinal cells contain small amounts of refractive granules distributed 
throughout the entire length of the intestine. 
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Male 2.5 to 3.5 mm. long, with a maximum thickness of about 80 
(fig. 201). Head about 25 ^ in diameter. Esophagus frequently bent 



Fra. 201 . — Heligmosomum Frafl»2 .— Helmmobomuw vrxillatvm. Burma, dorsal 

VRxiLLATUid. Male. view. 


or sinuous to some extent and about 250 p long and 30 /i thick near 
the posterior end in a small specimen. The nerve ring is about 110 /» 



Fig. 203. — Heligmosomum vxmLATUM . Pos- 
terior EXTREMITY OF MALE, VENTRAL VIEW. 
d. # Dorsal lobe and ray; e. ixterno- 
DORAAL ray; €, l, EXTERNO- LATERAL RAY; 
l. V., LATRRO-VENTRAL RAY; m. I, MEDIO- 


from the anterior end of the body. 
The intestine is straight. The 
bursa is set on at approximately 
right angles to the long axis of the 
body and has a spread width equal 
to more than three times the maxi- 
mum thickness of the body (fig. 
202). The body terminates pos- 
teriorly in a cone which projects 
ventral of the bursa (fig. 208). 
The arrangement of the bursal rays 
is that given in the generic diag- 
nosis. The tips of the externo- 
dorsal and postero-lateral rays are 
fairly close together; at an interval 
from this are the medio-lateral and 
extemo-lateral rays, with their tips 
not so close together; and at a less 
interval is the latero-ventral ray, 
with its tip still farther removed 
from the ventro-ventral ray than 
was the case with the two pre- 


lawral rat; p. i., towiro-latrral hat; ceding related pairs. The dorsal 

V. V., VENTRO-VEKTRAL RAY. ENLARGED. . , , , , , 

ray is about 65 ft long and the 
spurs nearest the proximal end originate about one-third of the dis- 
tance from the base to the ends of the ray. The main branches 
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originate about two- thirds of this distance. The bursal areas between 
the rays are marked with irregular maculae, following in a general 
way the contour lines of the rays. This marking results in a certain 
opacity, with the result that the rays commonly appear as light lines 
against a darker and more opaque background, contrary to the usual 
condition in the strongyle bursa, where the rays are usually more 
opaque than the bursal membrane. The 
simple, filiform spicules are 360 to 440 p 
long. 

Female 3.44 to 4.37 mm. long and with a 
maximum thickness of about 00 p. The 
head diameter is about 25 p. Esophagus 
is 275 to 200 p long, with a maximum thick- 
ness of about 30 p. Nerve ring about 110 
H from the anterior end of the body. The 
intestine is straight. The rectum is a nar- 
row cylindrical to elongate conical struc- 
ture about 25 p long. The anus is 34 to 42 
p from the tip of the tail. The tail is coni- 
cal and shows the transverse striation 
prominently. The vulva is 122 to 127 p 
from the tip of the tail (fig. 204), and on 
the dorsal side opposite the vulva is often 
a projecting cuticular structure. The ovi- F,a - soi -heugmosomum vexh, 

r * ° LATUM. FKMAUC. 

jectors are not well preserved in my mate- 
rial, and I am unable to give any details of structure. The single 
uterus has few eggs, commonly three to nine, in it. The eggs are 
oval, about 70 by 82 p in diameter. 

Ilotit. — Thomomya fox hot. 

Location . — Small intestine. 

Locality. — Livermore (Larimer County), Colorado. 

The refractive granules in the intestinal wall are evidently similar 
to the rhabditin described by Cobb (1914) from lihabditie monhys- 
tera and to the refractive nuclei found by von Linstow (1882) in 
what he regards as Heligmosomum minutum. It is interesting to 
note that all these species are forms with one ovary and that Leuckart 
has established the presence of the rhabditiform embryo for a species 
of Heligmosonmm. It suggests that the presence of the interesting 
nutritional granules studied by Cobb will probably be demonstrated 
in a much larger number of allied parasitic and nonparasitic forms 
on further investigation. 

Type material. — No. 10142, U.S.N.M. (Bureau of Animal Industry 
helminthological collection). 
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I am indebted for this material also to the kindness of Mr. E. R. 
Warren. The worms were collected from host material collected by 
him and preserved in alcohol. 

Genus VIANNAIA Travassoe, 19146. 

Synonyms. — Strongylus Mueller, 1780, part; M etastrongylus Mo- 
lin, 1861a, part; Heligmoaomum Railliet and Henry, 1909a, part. 

Generic diagnosis . — Heligmosominae(p. 148) : Body strongly rolled 
in a spiral, with slight transverse striations and without evident lon- 
gitudinal striations. Cuticle enormously thickened, especially in the 
male. Spicules short; gubernaculum present or absent, and only 
slightly visible when present. Vulva only slightly anterior of the 
anus. Ovijector well developed. Single uterus and ovary. In 
small intestine of rodents and marsupials. 

Type-species. — Viarvnaia viannai Travassos, 19145. 

ANALYTICAL KEY TO SPECIES OF VIANNAIA. 

1. Worms less than 8 mm. long Viatmaia hydrocheri , p. 188. 

Worms 6 mm. long or longer Viannaia polygyra, p. 168. 

VIANNAIA HYDROCHERI Travauoi, 1914b. 

Specific diagnosis. — Viannaia (p. 158) : Body red and rolled in a 
spiral. Cuticle very thick. Esophagus claviform and 310 p long. 

Male 2.3 to 2.4 mm. long and 160 p thick. Large bursa with well 
developed lateral lobes. Ventro-ventral and latero-ventral rays di- 
vergent and medio-lateral and postero-lateral rays divergent. Dor- 
sal ray branches dichotomously. Spicules characteristic, of about 
the same size, 170 to 180 p long, but slightly differing in shape; no 
gubernaculum. 

Female 1.9 mm. long and 120 p thick. Vulva 71 p from the tip of 
the tail. A single uterus with few eggs ; eggs 42 to 49 p by 28 to 35 p 
in diameter. 

Host. — TJydrochoems hydrochaeris (Ilydrocherus capibara). 

Location . — Small intestine. 

Locality . — Estado do Rio, Angra dos Reis, Brazil. 

Life history . — Unknown. 

It would have been better if Travassos had elaborated or illustrated 
his statement that the spicules are characteristic. 

VIANNAIA POLYQYRA (Dujirdln, 184s) Hah, >916. 

Synonyms. — Strongylus poly gyms Dujardin, 1845; M etastrongy- 
lus polygyrus Dujardin (1845) Molin, 1861a; Strongylm spirogyrm 
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Leuckart, 1867; Strongylus l-aevis Dujardin, 1845, of Stossich, 1899; 
Strongylus costellaius Dujardin, 1845, of Stossich, 1899; Heligmoso- 
m/um polygyrum (Dujardin, 1845) Railliet and Henry, 1909a. 

Specific diagnosis. — Viannaia (p. 158) : Body red, filiform, thin- 
ning anteriorly and tightly rolled into a spiral of 6 to 18 turns, 
impossible to straighten without breaking. Cuticle finely striated 
longitudinally and transversely, the transverse striation being the 
more distinct and spaced at intervals of 20 to 22 f*. The head is nar- 
row and obtuse and has a diameter, inclusive of its vesicular swelling, 
of 46 to 55 ft. 

Male 6 to 7.2 mm. long and 90 ft thick. Ratio of length to thick- 
'ness 80 : 1. Body rolled in a spiral of five to six turns. Head 24 ft in 
diameter exclusive of vesicular swelling, and 42 p in diameter in- 
clusive of swelling. Bursa 300 ft long and 250 ft wide, formed of two 
large lobes more or less enrolled. Two filiform spicules 580 ft long. 

Female 10 to 13 mm. long and 95 to 105 ft thick near the middle, 
180 to 140 ft thick posteriorly in the region of the uterus. Ratio of 
length to thickness 120 : 1. Body rolled in 10 to 18 spiral turns. Head 
27 to 32 ft in diameter exclusive of vesicular swelling, and 55 ft in 
diameter inclusive of swelling. Tail 20 ft long, thin, conical, diaphan- 
ous, truncated, and terminating abruptly in a narrow point. Anus 
75 ft from the tip of the tail. Vulva 300 ft from the tip of the tail. 
The single uterus is provided with a muscular ovijector. Eggs 66 by 
62 ft in diameter. * 

Hosts. — Microtus arvalis ( Arvicola arvalis), Apodemus sylvati- 
cus ( Mus sylvaticus). 

Location. — Intestine, at times in pedunculated cysts on the ex- 
ternal aspect of the intestinal wall. 

Locality . — F ranee. 

Travassos (19145) states that this species should be ti'ansferred to 
his new genus Viannaia and it is here transferred to that genus, 
principally on the authority of Travassos, who has had material 
representative of both genera and is in a better position to judge 
where Strongylus polygyrus Dujardin belongs than I am. At the 
same time the available descriptions of Du jar din’s species are not 
sufficiently detailed to warrant the assertion in this paper that Tra- 
vassos is right. 

Von Linstow (18785 and 1879a) has described a parasite, which he 
determined as Strongylus polygyrus Dujardin, from Arvicola 
oampestris , but the worm as described and figured differs so much 
from Strongylus polygyrus and the other species now assigned to the 
genera Heligmosomum and Viannaia, and from any other proposed 
genera known to me, that I have transferred it to the new genus 
Heligmosomoides, 
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Leuckart (1867) records some investigations into the life history 
of what he calls u Str. spirogyrus der Waldenmausc,” apparently an 
unconscious substitution for Str. poly gyrus. He finds that this spe- 
cies has a rhabditiform embryo. The embryos develop in two to 
three days and measure 500 p in length. The tooth apparatus is 
weak, so that it is easily overlooked, and exists for only a short time. 
Possibly correlated with this is the fact that the animal grows only 
a little during its free existence. In spite of this it remains alive 8 
to 12 weeks in saliva. The attempt to bring about the further evolu- 
tion of the worm in its host, the wood mouse, gave what Leuckart 
regarded as a doubtful result. Fourteen days after feeding to a 
mouse, the mouse was found to contain an extraordinary number of 
these parasites, but these, if not completely grown, were yet of such 
considerable size, 8 to 10 mm., that without a control experiment he 
does not feel warranted in referring them to the feeding. It seems 
likely, nevertheless, that the feeding was successful. 

It will be noted that in this species, as in II. laeve , Dujardin does 
not regard the length of the tail and the distance from the anus 

to the tip of the tail as identical. 

HEL1GMOSOMOIDES Hall, 
1910, new genus. 

Generic diagnosis. — Ileligmoso- 
minae(p. 148) : Body commonly coiled 
in a spiral. Male with filiform spic- 
ules. Bursa with broad, shallow dor- 
sal incision. Ventro- ventral and lat- 

FlG. 205.— HKUGMO8OMOIDES LINSTOWI. . 

BuiwA. enlarokd. after von lin- ero-ventral rays divergent, from a 
stow, 1878. common trunk, the latero- ventral ray 

broad and presenting the appearance of a double ray. The lateral 



rays arise from a common trunk and are divergent (fig. 205). There 


are two dorsal rays with 
separate origins, their tips 
located close to the tips of 
the postero-lateral rays. 
Between the dorsal rays 
and posterior of the cloaca 
are 14 small raylike struc- 
tures terminating in pa- 
pillae (fig. 206). Two 
well-developed prebursal 
papillae present. The 
bursa is set on at right 



Pig. 206.— Hxuomosoxoidbs l ct cto w i . Bum a. Bmlamxd. 


angles to the long axis of Am*vo»rLnw»ow,is7». 


the worm. The vulva is near the head. One ovary. 




no. 2181. NEMATODE PARASITES OF RODENTS— HALL. 161 

T ype-species. — Heligmosomoides linstowi Hall, 1916. 

I am not sure that my interpretation of von Linstow’s figures of 
the bursa is correct. The figures present some peculiarities. 

HELIGMOSOMOIDES LINSTOWI Hill, 1916, new name. 

Synonym. — Strongylua polygyrus Pujardin, 1845, of von Lin- 
stow, 1878ft and 1879a. 

Specific diagnosis. — Heligmosomoides (p. 160) : Worm, reddish, 
spirally coiled. Mouth aperture triangular with four circumoral 
papillae. Cuticle dilated about head and with 1C longitudinal stria- 
tions, in part wavy, along 
body. Transverse stria- 
tions present and spaced at 
about the same interval as 
the longitudinal. 

Male 4 mm. long and 78 p 
thick. The bursa structure 
is that given in the generic 
diagnosis. The spicules are 
540 p long. 

Female 7.2 mm. long and 
96 p thick. The anus is 98 
p from the tip of the tail, 
the tail ending in a fine 
terminal point 16 p long. 

The vulva is anterior, 240 
p from the anterior end. 

The vagina is 720 p long 
and is directed posteriorly 
(presumably). It joins an 
ovijector 180 p long (fig. 

207). At the anterior end 
of this is a spherical body. 

Anterior of the latter is a muscular uterus 180 p long and anterior 
of this is the ovary. The eggs are 75 by 48 p in diameter. 

Life history. — In eggB placed in moist earth embryos (fig. 208) 
develop in eight days. The embryo is 310 p long and 28 p thick. 
The mouth has two conical projections and the tail is awl-shaped. 
The esophagus is 1/2.4 and the tail 1/4.7 of the total body length. 

Host. — Micro tus arvalis ( Arvicola campestris). 

Location. — Intestine, partly in saclike depressions apparently 
caused by the worm. 

Locality . — Germany. 

' 10600* — Proc.N.M.vol.50 — 16 11 



10. 207. — HSLIOMOflOMOXOEfl 
linstowi. Vagina and 
ovjj ector. Enlarged. 
After von Linstow, 1882. 



Fig. 208.— Hxugmoso- 

MQIDXfl LINSTOWI. 

Embryo. Enlarged. 
After von Linstow, 
1882. 
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This species is described by von Linstow (18786 and 1879®) as 
Strongylus pcdygyrus Dujardin, but unless the figures of other spe- 
cies are misleading in conveying the idea that there is one branching 
dorsal ray, or unless von Linstow has erred in figuring his material 
as having two dorsal rays and in stating that the vulva is anterior, 
we are bound to conclude that von Linstow’s species is not even con- 
generic with Dujardin’s. On the available evidence, I have regarded 
his species as new and erected a new genus for it. His terminology 
in regard to the female genitalia is not in accordance with present- 
day terminology and I have altered it accordingly in the above 
diagnosis. He also makes the statement that the spherical body an- 
terior of the uterus is composed of unicellular glands which empty 
their secretion into the lumen. While this may be correct, it might 
also be noted that a somewhat spherical muscular structure is a 
common feature of the ends of the ovijectors. 

Family MET ASTRON QYLID AE Leiper, 1908. 

Family diagnosis . — Strongyloidea (p. 106) : Polymyarian. Buccal 
capsule present or absent. Bursa present or absent; when present, 
frequently atypical in structure and number of rays. Oviparous, 
with eggs in variable stages of segmentation when oviposited, or 
viviparous. Embryo not rhabditiform. Usually in respiratory and 
circulatory systems, rarely in digestive system. 

Type-genus. — Metastrongybis Molin, 1861a. 

ANALYTICAL KEY TO SUBFAMILIES OF META STBONOYUDAE. 

1. Buccal capsule absent Metastrongyllnae, p. 162. 

Buccal capsule present 2. 

2. Bursa much reduced or lacking; when present, with few and atypical rays. 

Two ovaries Rlctularllnae, p. 168. 

Bum well developed, with typical rays. One ovary Ollulanlnae, p. 177. 

Subfamily MKTA8TRONGYLINAE Leiper. 1908. 

Subfamily diagnosis . — Metastrongylidae (p. 162) : Buccal capsule 
absent. Male with two equal spicules and female with two ovaries. 
Eggs in varying stages of development when oviposited. Embryo 
not rhabditiform. Parasitic in the respiratory and circulatory 
systems. 

Type-genus. — Metastrongylus Molin, 1861a. 

The life history in this group is not as yet very well ascertained. 
Romanovitch and Slavine (1914) state that when eggs of Diotyooauius 
fUaria are placed in water, embryos form, two eedyses follow, the 
cuticle being retained, and that such encapsuled larvae produce 
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infection with the adult worm when fed to sheep. This points to a 
direct development without intermediate host for the worms in this 
group. The fact that lungworms have been found in newborn ani- 
mals and in the fetus, suggests that the life history is not entirely a 
simple one. 

Genus SYNTHETOCAULUS Railliet and Henry, 1907. 

Syonym. — Strongylus Mueller, 1780, part, of authors. 

Generic diagnosis . — Metastrongylinae (p. 162) : Body capillary. 
Mouth with three lips. Posterior extremity of the body of the male 
reinforced by a chitinous arc. Bursa with the ventro-ventral and 
latero-ventral rays close together and parallel, and with the medio- 
lateral and postero-lateral rays close together and parallel. The 
dorsal rays are united in a thick trunk of quite disproportionate size. 
Two punctate, striate, or pectinate spicules, slightly bent. Between 
the spicules and at some distance, anterior of the bursa is an unpaired 
chitinous accessory structure forming an angle open to the rear. In 
the bursa region are two paired chitinous accessory structures, elon- 
gate and approximately parallel. Vulva a little in front of the anus. 
Uteri convergent. Eggs without a trace of segmentation when ovi- 
posited. Embryo with a tail prolonged by an undulate appendix. 

Type-species. — Synthetocaulaus pulmonalis (Froelich, 1802) Hall, 
1916. 

ANALYTICAL KEY TO SPECIES OK SYNTHETOCAULUS. 

1. Parallel accessory organs of mole 83 /* long„Si/»f hetocavlus pulmonalis, p. 103. 

Parallel accessory organs of male 50 u long Synthetocaulus rufescens, p. 166. 

SYNTHETOCAULUS PULMONALIS (Froelich, 1801) Hall, igifi. 

Synonyms. — F ilaria pulmonalis Froelich, 1802 ; Strongylus retortae- 
formis major Rudolphi, 1819 ; Filaria leporis pulmonalis Rudolphi, 
1819; Capillaria pulmonalis Rudolphi, 1819; Strongylus commutatus 
Diesing, 1851; Filaria leporis pulmonalis Froelich, 1802, of Diesing, 
1851 ; Trickosomum leporis Dujardin, 1845, of Diesing, 1851 ; Tricho- 
somum leporis ( pulmonale ) Diesing of Diesing, 1851 ; Filaria termi- 
nalis Passerini, 1884; Synthetocaulus commutatus (Diesing, 18511 
Railliet and Henry, 1907. 

Specific diagnosis. — Synthetocaulus (p. 163) : Body filiform. An- 
terior extremity attenuated and head obtuse. Mouth with three lips 
and with six very small circumoral papillae. The slender esophagus 
is slightly dilated posteriorly. The intestine is dark brown and is 
lined with polygonal cells. The excretory pore ppens just behind the 
posterior end of the esophagus (fig. 209). 
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Male 18 to 83 mm. long and 100 n thick. The esophagus is 865 p 
long. The small bursa is short and rounded and only very slightly 
incised dorsally (fig. 210). It is nearly transparent and readily 
overlooked. The arrangement of the bursal rays is that given in the 
generic diagnosis. The dorsal ray is 8 to 14 p ( ? ) thick and has a slight 
depression on its posterior border. The spicules are 160 to 170 it long. 
They are flat, somewhat bent chitinous rods, somewhat broadened at 
both ends, and the body of the spicules is marked 



Fig. 209. — Synthetocau- 

LUS PTJLMONALIS. AN- 
TERIOR EXTREMITY. 

Enlarged. After 
Pabserini, 1884. 


with a distinct marbling (fig. 211). They are 

provided with chitinous lateral lamellae in which 

are chitinous rods, some simple and some distally 

bifurcate, set at right angles 

to the longitudinal axis of the 

spicule. The rods are thicker ||jHreS|| 

in the proximal portion of j§®|*|§ 

the spicule and always end 

bluntly. In the distal por- Sfi 

tion of the spicule the lamel- 

lae become wider and the aSSi 

rods in them become thinner, gBSl 

so that on the distal end they I9pa|| 

are only appreciable on the fill:. Mg 

extruded spicule as very fine HjH 

lines on the thin lateral il-MSy 

lamellae. The lamellae are 

directed toward one another 

distally, but curve gradually 

around the spicule proxi- , 

mally. A long retractor mus- l 'JB||||L. f 

cle inserts in the proximal 

swelling of the spicule and v ■ — ^ 

proceeds anteriorly to its ^ mo.— synthmooau- 

origin in tuc cuticle or tne iftt* tebior extremity of 

eral body wall, while a more * ut *' x l50, Arri * 

, * , . Raiujkt, 18 ». 

complex muscle serves for the 


extrusion of the spicule. With the spicules retracted, the unpaired 


accessory structure lies between them in their distal portion. In its 
general outline this structure is chevron-shaped, with the point of 
the chevron directed anteriorly, and consists of six to eight sickle- 
shaped chitinous structures projecting from a center and toothed on 
the inner concave side. It is a fixed structure and occupies the same 
position in the body regardless of whether the spicules are extruded 
or retracted. The paired accessory structures are located in the 
bursal region, and are approximately parallel structures 88 p long. 
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These structures consist of a broad, slightly bent stem, terminating 
posteriorly in a small, thick end plate. They curve postero-ventrally 
and are apparently homologous with the single accessory piece of 
other nematodes. The body terminates posteriorly in a chitinous 
ring which consists of two arcs, convex postero- 
laterally, and meeting at an angle in a depression 
in the mid-dorsal line. 

Female 28 to 58 mm. long and 135 to 154 y 
thick. The tail subconical and bluntly pointed. 

The anus is very close to the tip of the tail (fig. 

— 212). The vulva is just 

anterior of the anus and is 
200 to 2G0 y ( ? ) from the 
tip of the tail. The vagina 
is 2 to 2.4 mm. (?) long. JfIQ - 2Ji.-synthetocm>- 

, LU9 FULMONAU8. PART 

lhere are two convergent or mcvtx. gbkatit 


of hpicule. Greatly 
uteri. Eggs are elliptical, enlarged, after 

very thin shelled, and 92 to 
118 fi long and 02 to 81 thick. They show no 
trace of segmentation at oviposition. The em- 
bryo has a tail prolonged by an undulate 
appendix. 

Host. — Lepus europaeus ( Lepus timidus). 
Location. — Bronchi, bronchioles, and pul- 
monary parenchyma. 

Localities . — France, Germany, Austria, Italy. 
Following the views of most other writers, 
the various species of worms from the lungs of 
Lepus timidus in Europe, described as stron- 
gyles, trichosomes, or filariae, have been re- 
garded here as Synthetocaulus pulmonalis . 
Oryctolagus cimiculus (Lepus cunicidus) has 
been omitted as a host, following the view ex- 
pressed by Neveu-Lemaire (1912) that the .oc- 
casional cases of verminous pneumonia in the 
domesticated rabbit were due to Synthetocaulus 
no. 2i2 . — Synthetocaulus rufesccns . I have accepted this view on his 
FvutoNAus. posterior authority, but in the absence of any material 
Bmibobd. Am* p as- it is impossible for me to pass on it one way or 
•unn, us.. another. 

Synthetocandua pulmonalis has received considerable study and is 
in need of more. Mueller (1889) and Pasaerini (1884) have made 
very interesting studies. The measurements given by Mueller and 
accepted as correct by Doctor (1907) are somewhat puzzling. They 
are expressed in terms of the symbol (' ' ') commonly used to denote 


7M. JU.— STJITHXTOCAULC8 

ruuioiuuM. Foamioa 
axnaxRT or muu. 
Bvlarged. after Pas- 
SRROVX, 1884. 
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“lines,” a line being equal to one-twelfth of an inch. If converted 
into metric measurements on this bases, the measurements are so 
obviously multiples of those given by other writers that this can not 
be correct. Assuming that the symbols are intended to denote milli- 
meters, they still give figures in excess of those given by other writers, 
suggesting that there was a fixed error in his scale of measurements 
or that other writers are in error in their measurements. Where the 
measurements given by Mueller are cited above, they are queried. 
For the sake of completeness they are given in full here: 

Male 30 to 40 long and 0.12 to 0.18 thick. Length of esopha- 
gus 0.32 Bursa 0.1 to 0.14 wide. Dorsal ray 0.004 to 0.007 
broad, or 0.036 with its border. Spicules 0.17 to 0.18 long. 
Paired accessory structures 0.042 to 0.05 long. 

Female 70 long and 0.16 to 0.2 thick. Vagina 1 to 1.2 
long and 0.2 to 0.26 from the tip of the tail. Eggs 0.09 to 0.1 
long and 0.06 to 0.08 thick. 

Doctor (1907) has made a study of the clinical and pathological 
aspects of infestation with this worm. He finds the initial stages 
characterized by bronchitis and peribronchitis. Secondarily there 
occurs bronchiectasis, collapse of the alveolar groups, and atelectasis. 
The changes follow a pneumonic process which is different from 
others in that it is characterized by extended epithelial desquama- 
tion and a diffuse, progressive course, from which it may be known 
as a desquamative pneumonia. This may heal by a regeneration of 
the denuded epithelium accompanied by hyperemia. If the worm 
invasion was massive, or if weak respiration or absence of expectora- 
tion hinders the elimination of the exudate due to the parasite, there 
follows a tissue necrosis by progressive caseation, which may show 
as a caseous bronchitis and caseous pneumonia. This may determine 
extensive destruction of lung tissue or induration. 

SYNTH BTOCAULUS KUFESCBNB (Leuckart, 1865a) R.Ullet and Henry, 10070. 

Synonyms. — Nemaloide um ovis {pulmonale) Diesing, 1851; 
Strongylus rufescens Leuckart, 1865; Strongylus minutissimus M4g- 
nin, 1878; Pseudalius ovis ptdmonalis A. Koch, 1883; Strongylus ovis 
puhnonalis Diesing of Curtice, 1890; Metastrongylus minutissimus 
(Mlgnin, 1878) Sluiter and Swellengrebel, 1912. 

Specifio diagnosis. — Synthetocavlm (p. 168) : Body filiform, with 
a characteristic reddish-brown tint due to the coloring of the ali- 
mentary tract. Mouth with three small lips and with four circumoral 
papillae. No cervical alae. 

Male 16 to 28 mm. long and 500 /» thick. The simple esophagus 
enlarges slightly posteriorly. The bursa is small, excised anteriorly 
and with two' small indentations on each side (fig. 218). -The spicules 
are 110 to 810 j* long, and are cylindrical in the anterior half and 
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flattened in the posterior half (fig. 214). A chitinous lamella ex- 
tends along the entire spicnle and the posterior half of the spicule 
is scalloped along its median border to form a pectinate edge. The 
chitinous lamellae of the posterior half of the 
spicules are bent around to form a tubular struc- 
ture. The paired accessory structures are 50 to 
62 ft long, slightly recurved at their distal ex- 
tremity and presenting three or four teeth on the 
convexity of the curve. 

Female 25 to 35 mm. long and 170 n thick. The 



Fig* 213.— Synthetocau- 

LUS RUFEBCEN8. POS- 
TERIOR EXTREMITY OF 

male. X 100. After 
Railuet, 1888. 



Fm. 214. — Synthktocau- 
LUS RUFKSCENS, SPIC- 
ULES. Enlarged. After 
CURTICE| 1880. 


Fig. 215.— Syntheto- 
CAULUS RUFKSCENS. 

Posterior ex- 
tremity OF FEMALE. 
Enlarged. After 
Curtice, 1880. 


tail is subconical and ends in a blunt point (fig. 215) . The anus is 80 
ft from the tip of the tail. The vulva is just anterior of the anus and 
is 100 ft from the tip of the tail. The vagina proceeds anteriorly from 
the vulva and divides to form the convergent uteri. The eggs are 
ellipsoidal, 75 to 120 ft long and 40 to 85 ft thick, with no trace of 
segmentation when oviposited. 

Host. — Oryctolagus cuniculus ( Lepus cuniculus). (Commonly in 
ungulates.) 

Location. — Bronchioles and pulmonary parenchyma. 

Locality . — Europe. 

As noted in comment on the foregoing species, I have followed 
> Neveu-Lemaire in accepting records of lung worm from Lepus cuni- 
culus as Syn. rufescens. 
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Snbfhmily RICTTJLAJUINAJC Hall, 1613. 

Synonym. — Riticularinae Travassos, 19145. 

Subfamily diagnosis. — Metastrongylidae (p. 162) : Bursa much re- 
duced or lacking; when present, with few and atypical rays. Mouth 
with well-developed buccal capsule. Prominent cuticular ornamenta- 
tion along entire body. Oviparous. Parasites of the digestive tract. 

Type-genus. — Rictularia Froelich, 1802. 

In the published diagnosis of this subfamily (Hall, 1913) I re- 
ferred to it as ovoviviparous, using the word in the not uncommon 
sense as meaning the oviposition of eggs containing well-developed 
embryos. This use of the word seems hardly accurate, ovoviviparous 
referring more properly to the production of an embryo within a 
shell and the hatching of the embryo within the maternal uterus. 

In the paper noted above, 1 stated that Rictularia did not have the 
normal strongyle bursa and that the elaborate cuticular ornamenta- 
tion and the fact that the eggs contained a developed embryo when 
oviposited are atypical conditions among the strongyles. I stated, 
however, that the buccal capsule which related Rictularia to the 
strongyles excluded it from any other group. Seurat (1915/) has 
recently published the view that the buccal capsule here is not indica- 
tive of any real relationship but is merely the result of convergence 
due to a similar mode of life, and that the structure of the esophagus, 
the position of the post-cervical papillae and the excretory pore, the 
conformation of the ovijector, the form of the eggs, and the disposition 
of the genital papillae present manifest affinities with Physaloptera 
and related forms. While Seurat’s suggestion merits serious consid- 
eration, the present writer does not feel in a position to pass on the 
relationship at this time and prefers to leave these forms with the 
Metastrongylidae. 

analytical key to oeneea of bjctulakiinae. 

1. Cuticle ornamented with 2 longitudinal rows of spines Rictularia, p. 168. 

Cuticle ornamented with S longitudinal rows of spines— Rictularioides, p. 17B. 

Genus RICTULARIA Froelich, 1802. 

Synonyms. — Ophiostoma Rudolphi, 1801; Ophiostomum Creplin, 
1889; Laphyctes Dujardin, 1845; Pterygodermatites Wedl, 1861. 

Generic diagnosis. — Rictulariinae (p. 168) : Buccal capsule well de- 
veloped and narrow, with its aperture more or less distinctly dorsal 
and surrounded by a circlet of denticles, and with its base armed 
with teeth and spines. Along practically the entire ventral surface 
of each side there are two rows of cuticular combs or spines. Mala 
with or without bursa ; the bursa when present is always small and 
always remains open. Two small, equal or unequal spicules. Yulya 
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anterior, near the posterior end of the esophagus. Oviparous, the 
egg containing a well-developed embryo when oviposited. Parasitic 
in the small intestine as a rule. 

Type-species. — Rictularia cristata Froelich, 1802. 

ANALYTICAL KEY TO SPECIES OF BKTULABIA. 

1. Female less than 15 mm. long; about 34 cutlculnr combs In each row from 

the head to the transition point near vulva— Riotularia color adcnsis, p. 173. 
Female more than 15 mm. long; less than 80 or more thun 40 combs In the 
row from the head to the transition point near vulva 2. 

2. Female with 50 combs from head to transition point— Rictularia fallax, p. 171. 

Female with not over 20 combs from head to transition point 8. 

8. Female with 2 cervical alae with small spines on edges. 

Rictularia elvirae, p. 170. 

Female without cervical alae Rictularia cristata, p. ICO. 

No male of the above species is known except that of R. colora- 
densis. See Addendum for Rictularia proni Seurat, 1915. 

RICTULARIA CRISTATA Froelich, 1801. 

Synonyms. — Ophiostoma cristatum (Froelich, 1802) Rudo] phi, 
1819; Ophiostomum cristatum (Froelich, 1802) Diesing, 1851. 
Specific diagnosis. — Rictularia (p. 168) : 

Male unknown. 

Female 22 to 27 mm. long (Dujardin gives this as 
16 to 66 mm. long and 400 p to 1.32 mm. thick). Red 
when freshly collected. Head 280 p in diameter. 

Esophagus simple, 4.3 mm. long and 800 p thick. The 
head (fig. 216) terminates in a thick lip, rounded in 
the form of a helmet, and bears several small papillae. 

The mouth aperture is transverse, reniform, or semi- 
circular, and is 180 p in diameter. It is bordered an- 
teriorly by a row of a dozen small teeth and also poste- 
riorly by a row of 12 to 15 small teeth borne on the in- 
ferior lip. The vulva is a large transverse slit located 
just back of the posterior end of the esophagus and a little lateral of 
the ventral line (fig. 217). The vagina passes posteriorly from this 
and is 1.8 mm. long and 260 p thick. This bifurcates to form two con- 
vergent uteri, 150 p long or longer, terminating in filiform ovaries. 
Eggs elliptical, with an inner thick shell 41 p long and an outer thin 
shell 50 p long. Eggs with well-developed embryo when oviposited. 
The cuticle bears from the head to the vulva two rows of 18 to 20 cutd- 
cular combs, finely striated, set close together, and not very prominent. 
One or more combs visible posterior of the vulva. (A row of widely 
spaced cuticular spines is probably present from the vulva to the 
posterior end of the body.) The thick conical tail is short and blunt 



FlO. 216.— RlCXU* 
LABIA CRISTATA. 

Anterior ex- 
tremity Or FE- 
MALE. En- 
larged. Af- 
ter Froxuch, 
1802. 


170 


PROCEEDINGS OP TBS NATIONAL MUSEVII. 


and terminates in a short, fine transparent point. Hie anus is 400 p 
from the tip of the tail. 

Hoata. — Apodemus sylvaticus (Mus sylvaticus ) , Glia glia ( Myoma 
glia ), Dyromya nitedula ( Myoxus nitedula , Myoxus dry as), Muscar- 
dimue aveUanariua (Myoxus avellanarius, Myoxus rrvuscardinus ) . 

Location. — Small intestine. 

Localities. — Germany, France, Austria. 

In a paper already cited (Hall, 1913) I have 
JjM given the evidence indicating that Rictularia cris- 
§1 tata conforms to the generic diagnosis in the poe- 
Im session of two rows of cuticular combs, instead of 
IB one row as given by Froelich and Dujardin. In 
/ mi the same paper I have noted that in species of 

/ W Rictularia from rodents, contrary to the rule for 

“A /V species of this genus from carnivores, there is an 

) m abrupt transition from the elongate combs in the 

fly - prevulvar region to the narrow spines in the post- 
|y D* vulvar region. In view of this fact, and of the 
H expression by Dujardin of the fact that the combs 

M themselves are not very prominent, it seems reason- 

n ably safe to assert that spines, although not so far 

Em described from the post-vulvar region, will be 

EM found present on adequate study. 

H I have noted above the wide range of measure- 

M ments given by Dujardin for the length of this 

■ worm. Further study might show the presence of 

11 more than one species in so many host species 

'|| and necessitate the designation of the typical Rio- 
ja tularia cristata. 


RICTULARIA ELVIRAS Parana, 1U9. 


>1 Specific diagnosis. — Rictularia (p. 168) : 

Fra. 317. — Riorum *u Male unknown. 

ckwata. tsmaix. F emale 39 to 47 mm. long and 1.25 mm. thick, 

tnut am; », xh- Two lateral alae are present in the cervical region. 
no* 0 ' ww*** These are lobulate and each bears a cervical papilla 
swa, iwa. a £ ew jjuUimetgpg posterior of the head (fig. 218). 

On the anterior surface of the head are two short papillae 45 |t in 
diameter. The mouth aperture (fig. 219) is provided with three 
projections on its dorsal border and three corresponding projections 
on its ventral border. There are two large round papilliform pro- 
jections, 14 ft in diameter, on the interior sides of the buccal capsule* 
The short esophagus is 21 p thick. The anus is near the tail. The 
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tail terminates in a simple tip. There are the usual two series of 
cuticular spines extending from the head end to the anus. In the 

A cervical region is a first series of 19 little spines 
(fig. 220). These spines are very small at first, 
then a little larger, and then small again. A sec- 
ond series of 32 pairs, spaced at distinct intervals, 
follows this after a short interval in which there 
are spines; these in- s^7 Z " ' j*T ****. 
crease in size posteriorly / \ 

from first, is 

y 14 /i long, to the last pair. // U 

£ The twenty-fifth, which f Ul 

* I . is one of the largest, i 7 { ^ i 111 

v is 18 fji long; the dis- \ •! I 1 1 

P— 1 ^ tance between them in- ft \ j i / I 

M — j — 1 ! ■- £ ' creases gradually from | ! * I 

Fio. 218 . — rictulabia the first to the last ; there p IQ 219 .— rictularia elvi- 
elvuue. Anterior « snare of 1 mm from »ak. Anterior* extremity, 

EXTREMITY 01* FEMALE. . ^ . \ , KNOWING MOUTH APERTURE. 

Enlarged. After the tweilty-Iirst and Enlarged. After Paeon a, 
Pabona, 1888 . twenty-second pair, and 1889 - 

a space of 2 mm. from the twenty -ninth to the thirtieth; the last pair 
is 8.5 mm. from the tip of the tail. The eggs are 56 by 28 p in diam- 
^ eter and contain embryos when oviposited (fig. 221). 

Host. — Dremomys rafigenis (S dunes rufigenls). 
m MS&L Location . — Intestine. 

PmmmL Locality . — Monte Moolevit, Monti Dana, Tenas- 


Pio. 218. — Rictulabia 
slvxrae. Anterior 

EXTREMITY OF FEMALE. 
Enlarged. After 
Pabona, 1888. 


Fig. 219.— Rictulabia elvi- 
rae. Anterior’ extremity, 

RIIOWING MOUTH APERTURE. 

Enlarged. After Parona, 


I do not find Parana’s description entirely clear. 
Jiigerskiold (1909) has examined Parana’s types of 
this species and finds it a good species of unusual 
thickness. He states that there are ^ 

26 combs and 32 spines. . 

RICTULARIA FALLAX JlgenklSld, 190#. / 

Synonym. — Rictularia plagiostoma l 

(Wedl, 1862) Willemoes-Suhm, 1873, ' 


fio. aao.— rictula- , T1 , __ 0 

jua iltoax. ah- of Parana, 1898. 


TEBXOB EXTREM- SVC 
m Of FEMALE. 1 A qC. 

Enlarged After : 


Specific diagnosis . — Rictularia (p. 


Pabona, 1880. 


Male unknown. 


Fig. 221.— Rictula- 
bia elvibae. Egg. 
Enlarged. After 
Pabona, 1880. 


Female 20 mm. long with a maximum thickness of 750 p. Esoph- 
agus 2.960 mm. long. Nerve ring ( 1 ) 240- p from the anterior raid of 
body. Anus 200 p from posterior end of body (fig. 222) . Vulva 8.44 
mm. from the anterior end of the body, and behind the posterior end 
of the esophagus (fig. 228) . Eggs 44 by 27 p in diameter. . Each row 
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Fio. 222.— Kictularia fallax. Posterior 
EXTREMITY OF FEMALE. X 28. AFTER 
jAGRR8Ja6LD, 1000. 

The first and largest spine is 
about 150 p long. 

Host. — Sciurus melanog aster. 
Location. — Intestine. 

Locality. — Mentawei, south of 
Sumatra. 

This species, regarded by 
Parona (1898) as identical with 
Rictularia plagiostoma, has been 
examined by Jtigerskiold (1909) 
who finds it to be a new species. 
He gives a comparative study of 
R. fallax and R. plagiostoma. 
He states that the structure of 
the buccal capsule was not deter- 
mined owing to the condition of 
material Also he notes that the 
measurement for the nerve ring, 
given above, may be wrong 
owing to the opacity of the mate- 
rial and the difficulty of locating 
the nerve ring. 


of cuticular markings con- 
tains 50 combs and about 84 
spines. The forty-second 
comb lies just anterior of the 
vulva. Posterior of the vulva 
are eight combs, followed by 
the sharper, narrower spines. 
The highest combs, from the 
sixteenth to the twenty-fourth 
pair, are about 110 p high and 
110 p long. The combs lying 
nearest the vulva are longer, 
150 p long, but are not so 
high, being only 50 p high. 


tMJLiUAl IM — »V 



Fig. 223.— Rictularia fallax. Anterior ex- 
tremity or FEMALE, LATERAL VIEW. X 28 . 
AFTER JXQXBflaftLD, 1200. 
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RICTULARIA COLORADENSIS Hall, 19 x 6 , new specie*. 


Specific diagnosis. — Rictularia (p. 168) : 

Male 3 mm. long with a maximum thickness of 250 /a. Dorso- 
ventral head diameter at the base of the buccal capsule about 70 /*. 

) Esophagus 875 p long. Nerve 

ring 100 /a from the anterior 
end of the body. The cuticle 
is transversely striate, forming 
annuli 7 to 16 /a wide. Stria- 
tions are not visible posterior 
of the cloacal aperture. There 
are 42 pairs of combs (fig. 224), 
extending from the head almost 
to the cloacal aperture, the line 
of combs being continued pos- 
teriorly by a low cuticular 
ridge. The first comb ante- 
riorly is 16 /a, distinctly less 
than its own length, posterior 
of the base of the buccal cap- 
sule. The maximum size is at- 
tained by the posterior combs 
which are about 75 *a long and 
48 /a high. There are no mid- 
ventral fans in the posterior re- 
gion, such as are observed in 
species of Rictularia from car- 
nivores. There is no bursa. 
The cloacal aperture is sit- 


Fio. 234.— Rictulaem coloeadejtbts Male. 

uated on an elevation and 
is 165 p from the tip of 
the blunt, conical tail (fig. 

225). There is a papilla 
in the median line on the 
anterior slope of the ele- 
vation bearing the cloacal 

aperture. Immediately no. m— rictoimia oomkadsmos. ?omuo> 

anterior of this is a pair 01 

of papillae. Another papilla is in the median line on the pos- 
terior slope of the elevation bearing the cloacal aperture. An- 
other pair is just posterior of this. Two more pairs are located 
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not far anterior of the tip of the tail. The spicules are unequal, 
slightly curved, the right one 145 fx long and the left one 180 /a 
long, measured in a straight line from tip to tip. The maximum 
thickness is 13 to 16 /a. The mouth has the structure characteristic 
of the genus, but few details are visible in the specimen available. 

Two large and prominent teeth, one dorsal 
and one ventral of the esophageal lumen, are 
visible in a latero-dorsal view of the head 
(fig. 226). These teeth are continuous with 
the other chi ti nous structures of the mouth 
capsule and arc borne on the chitinous plate 
which makes up the base of the capsule and 
is itself a continuation of the walls of the 
capsule. There is apparently another tooth 
on each side of the 
/’lomm. large ventral tooth. 
fio. 220 , -riotui.aria coloba- The mouth aperture 

DENsiB. i.ATKRo-mmaAL surrounded by a 

VIEW OF HEAD OF MALE. , . 

c (i r o ii a radiata, a 
small circlet of denticles. Only the ventral 
head papillae arc visible in the available 
specimen. 

Female , estimated length about 9 to 10 
mm., based on an incomplete specimen 8.463 
mm. long with the posterior extremity miss- 
ing. Maximum thickness 360 p. Thickness 
at vulva 270 /a. Head 120 p in diameter at 
the base of the buccal capsule. Esophagus 
1.5 mm. long. Nerve ring 250 p from the 
anterior end of the body. Vulva opposite 
posterior end of esophagus and therefore 1.5 
mm. from anterior end of body; between 
the thirty-first and thirty-second comb (fig. 

227). The transition from combs to spines is 
fairly distinct, but by no means abrupt. 

There are three combs posterior of the vulva, 
making a total of 34 combs. The post- 
vulvar combs are of a transitional type, com- 
bining the length of a comb with the sharp 
point of a spine. The anterior end of 
the first comb in the head region extends anterior of the base 
of the buccal capsule. There are 80 spines of a fairly uniform 
type following the combs, but as the specimen is incomplete 
posteriorly this does not represent the total number present in this 
species. The combs attain a maximum height of about 42 p. The 



Fio. 227.— Rictularia coloba- 
DCNSIS. AKTBBZOK XXTBSH- 
1TT OF FEMALE. V., VULVA, 
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spines attain a maximum length of about 75 y from the anterior 
portion of the base to the end of the posteriorly directed tip. The 
transverse cuticular striations are 5 to 11 y wide over most of the 
body, but on the outside of a curve they 
may be extended to 30 y or more. The 
eggs are about 38 by 22 y in diameter 
and contain a well-developed embryo 
when oviposited. There are two chiti- 
nous cutting plates borne on the base 
of the buccal capsule and situated one 
on each side of the esophageal opening 
(fig. 228). The lateral and dorsal head 
papillae are visible in the available 
specimen, but the ventral are not. 

Host. — Eutamim quadrivittatm. ‘ 

Location. — Small intestine (male) 
and stomach (female). JfomnT' 

Locality. Pagosa Springs, Colo- p, 0 _ 228 .— bktclaiua ooununm. 

rado. Antebiob Kxntxiimr or ruu. 

Type-specimens.— No. 16569, U. S. "• r - NMV " BDf0 - 
N. M. (Bureau of Animal Industry helminthological collection). 

I am indebted for this material, as for other material acknowl- 
edged elsewhere, to the courtesy of Mr. E. It. Warren, of Colorado 

Springs, who turned over to me 
the host material, preserved in 
alcohol, from which the worms 
were collected. 

RICTULARIOIDES Hall, 
1910, new genus. 

Synonym. — Rictvlaria Froelich, 
1802, of authors, part; Ophiosto- 
mum Creplin, 1839, part. 

Generic diagnosis. — Rictulariinae (p. 168) : Head with four pro- 
jecting apices united by chitinous membranes to form two equal lips 
(fig. 229). Female with three series of simple, posteriorly directed 
hooks along the body. Male unknown. 

Type-species. — Rictularioides amphiacanthum (Diesing, 1851) 
Hall, 1916. 

RICTULARIOIDES AMPHIACANTHUM (DImIh*. 1S51) Hall, 191ft. 

Synonyms . — Ophiostormm amphiacanthum Diesing, 1851; Rictu- 
laria amphiacanthum (Diesing, 1851) von Drasche, 1882. 

Specific diagnosis.— -Rictularioides (p. 175) : 




m. 229.— RlCTULAJUOIDKS AMPHIACANTIIUM. 

Head of female, a, Lateral yaw; b, view 

FROM TEE FRONT. ENLABOED. AFTER DlE5- 
nro, 1457. 
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Male unknown. 

Female 8 to 11.5 mm. long and 1 mm. thick. Body attenuate ante- 
riorly and very much thicker posteriorly (fig. 230). The posterior 
extremity of the body terminates in a long, rounded, mucronate tip 



230. 232. 288. 


FlOS. 230-233.— BlCTULARlOIDES AHI'UIACANTHUM. 230, FEMALE, fl, N A TUBAL SHEJ b, ENLARGED; C, 
PORTION OF BODY, AFTER DlESINa, 1857. 231, POSTERIOR EXTREMITY OF FEMALE. ENLARGED. AFTER 

Dishing, 1857. 232, Posterior extremity of female, showing 3 bows of wines. Enlarged 
After Dishing, 1857. 233, Profile view of cuticvlar spines. Enlarged. After Diesotg, 1887. 


(fig. 231). The cuticle bears three longitudinal series (fig- 232) of 
strong, posteriorly directed hooks (fig. 233). 

Host. — Oxymycterua rufua ( Lerrmm daaytrichua). 

Location . — Small intestine. 

Locality. — Ytarer6, Brazil. 

Jagerskiold (1909) has noted that if Diesing’s descriptions and fig- 
ures are correct, this species can not remain in the genus Bictularku 
In view of the fact that Diesing (1857) has revised his description 
to cover the presence of three rows of hooks instead of two, and in 
view of the fact that von Drasche (1882) has examined the speci- 
mens and found no changes in the description necessary, it seems de- 
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arable to separate this species from those properly assignable to the 
genus Rictvlaria. 


OLLTJI^AJSTINAH Hall, 1016, new enbfhmllr. 

Subfamily diagnosis. — Metastrongylidae (p. 162) : Buccal capsule 
well developed. Caudal bursa well developed, bilobed, and each lobe 
supported by six rays. Two short spicules. Vulva a short distance 
anterior of the anus. One ovary. Viviparous. Development with 
intermediate host 

Type-genu *. — Ollulanus Leuckart, 1865. 

Genus OLLULANUS Leuckart, 1868. 

Generic diagnosis. — Ollulaninae (p. 177) : Characters of the sub- 
family. 

Type-species. — Ollulanus tricuspis Leuckart, 1865. 


OLLULANUS TRICUSPIS Leuckart, (Stj. 



Specific diagnosis. — Ollulanus (p. 177) : Small thick worms. 
Esophagus moderately muscular and of granular appearance. 

Male with short, thick, almost straight 
spicules. Caudal bursa well developed,, 
with two lateral lobes, each supported by 
six rays. 

Female 1 mm. long. Posterior ex- 
tremity terminates in three points. 

Vulva a short distance anterior of anus. 

One ovary. Viviparous. Embryos rel- 
atively large, 320 p long and 15 p thick, 
of almost uniform diameter throughout, 
but with the tail prolonged into a wavy 
appendix (fig. 284). The length of the 
esophagus in the embryo is equal to a half to a third of the total 
length of the animal. 

Host. — Mus musculus (for larval worm). Adults in gastric 
mucosa of cat. 

Location. — Musculature and connective tissue. 

Localities. — Germany; Washington, District of Columbia. 

Life history . — Of the embryos borne by the viviparous female, 
some are eliminated in the feces, while others emigrate from the 
intestine into the tissues of the host in a fashion similar to Trichi - 
neUa. The latter form cysts 150 to 200 p in diameter in the pleura, 

10600*— Proc.N.M.vol.50— 18 12 


Fxa. 234. —Ollulanus tbicus rxs. 
Embryo. Enlarged. After 
Leuckart, 1876. 
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l ongs, liver, and diaphragm, each cyst containing one or several 
embryos in its cavity. The presence of a number of these cysts gives 
the appearance of a miliary tuberculosis and causes a diffuse in- 
flammation that may result in death. The bronchial mucus is bloody 
and usually contains a large number of motile embryos. The em- 
bryos do not grow in the cysts. They become opaque and granular, 
and finally decompose into an oval or rounded mass containing oily 
droplets. Obviously, then, the migration into the tissues of the 
pr imar y host is an accidental matter. The embryos which escape 
in the feces or in the bronchial mucus carry 
on the life cycle. Leuckart fed these to a 
mouse, and at the end of six weeks found the 
mouse infested with numerous cysts 300 p in 
diameter in the muscles of the trunk, esopha- 
gus, and heart and in the connective tissues 
of the cervical region (fig. 235). The cysts 
were round, and the worms had undergone 
some modifications. They were 800 p long 
and 40 /* thick. The flesh of a mouse con- 
taining these cysts was fed to a cat, and at 
the end of eight days the worms were found 
in the cecum and colon, but not in the stom- 
ach, of the cat. They had not, however, un- 
dergone any modification, which would 
indicate that possibly they had not developed 
sufficiently previous to the feeding to be 
capable of infecting the primary host 
The adult worm in the cat often occurs in 
large numbers, causing severe inflammation 
and ecchymoses. The effect of the wander- 
ings and presence of the embryos in the 
musculature must be very similar to that of TriohineUa. 

The fact that this worm has a single ovary and is viviparous dis- 
tinguishes it from the members of such groups as the Strongylinae, 
to which it might on casual inspection seem closely related. 



Fra. m— Ollulanus thicus- 
m Larval forms in mus- 
cle or mouse. Enlarged. 
After Leuckart, 1876. 


Superfamily FILARIOIDEA Weinland, 1858 . 

Superfamily diagnosis . — Nematoda (p. 4) : Body usually very 
long and slender. Mouth with two lips or without lips and sur- 
rounded by circumoral papillae. Esophagus slender, without poste- 
rior bulb. Anus subterminal. Male with a single spicule or with 
two unequal spicules. Tail provided with papillae, usually curved 
spirally, and, with bursal alae present or absent. Female larger tha n 
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male. Vulva present or, less often, absent in gravid females; when 
present, usually anterior of the middle of the body or near the mid* 
die, rarely near posterior extremity. Two, four, or five uteri. Ovi- 
parous, ovoviviparous, or viviparous. Development in many cases, 
perhaps all cases, requires an intermediate host 
Type-family. — Filariidae Claus, 1885. 

The name given here was proposed by Weinland as a family name, 
but it is in the form now used for the superfamily, and it was erected 
as a superfamily by Stiles (1907). 

ANALYTICAL KKY TO FAMILIES OF FILABIOIDEA. 

1. Mouth without lips ; vulva near anterior extremity of body__Fllarlldae, p. 179. 
Mouth with 2 lips; or mouth without Ups In forms where vulva Is near 
posterior extremity of ho<ly Splrurldae, p. 100. 

Family FILARIIDAE Claus, 1885. 

Family diagnosis. — Filarioidea (p. 178) : Body long and filiform. 
Mouth without lips. Male with two spicules, usually quite dissimilar. 
Vulva near the anterior extremity of the body. Adults subcutaneous, 
in blood, or on serous surfaces. 

Type-genus. — Filaria Mueller, 1787. 

Subflunlly STtliARIXSTAS] Stile*. 1007. 

Subfamily diagnosis. — Filariidae (p. 179) : Vulva anterior, near 
mouth. Spicules quite dissimilar. Intermediate stages, so far as 
known, occur in blood-sucking arthropods. 

Type-gewus. — Filaria Mueller, 1787. 

ANALYTICAL KKY TO OENKBA OF FILABIINAX. 


1. Adult forms -Filaria, p.179. 

Larval forms In the blood (collective genus) Microfilaria, p. 188. 


Genus FILARIA Mueller, 1787. 

Synonyms. — FUaraia Rudolphi, 1809; FUaire Lee, 1840; FUartu 
Magalhaes, in Silva Lima, 1877; FUciria Calmette; 1884; Falaria 
Leidy, 1904. 

Generic diagnosis < — Filariinae (p. 179) : Caudal extremity of male 
fofins a spiral, provided with alae. Simple body, devoid of promi- 
nent cuticular ornamentation or cervical alae. Esophagus simple, 
Without chitinous rings or spirals. 

Type-species.— Filaria mortis Gmelin, 1790. 
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ANALYTICAL KEY TO SPECIES OF FILA B IA . 

1. No description FUaria leporis (p, 187), Filaria species, p. 188. 

Described species 2. 

2. Buccal cavity with strong chitinous walls. Location of parasite not given. 

Filaria circularia, p. 183. 

Buccal cavity without strong chitinous walls. Subcutaneous, or in pleural 
or peritoneal cavities 8 . 

3. Known only in larval form In subcutaneous tissue Filaria muricola , p. 186. 

Adult forms 4 . 

4. Posterior end of body terminates in 2 divergent spines. Found in pleural 

and peritoneal cavities Filaria diacantha , p. 184,, 

Posterior end of body does not terminate in 2 divergent spines. Subcu- 
taneous 5. 

6. Intestine pigmented black. Females over 150 mm. long and males with 12 

or 13 pairs of caudal papillae Filaria subcutonea, p. 182. 

Intestine not pigmented black. Females less than 150 mm. long, or If more 
with males of the same si>ecles having 6 pnlrs of caudal papillae 6 . 

6. Female over 150 mm. long and male with 6 pairs of caudal papillae. 

Filaria martia , p. 180. 

Female less than 150 mm. long 7. 

7. Female more than 125 mm. long, with thick node In front of vulva. 

FUaria pistillaris, p. 183. 

Female less than 50 mm. long and without node in front of vulva 8. 

8. Head with 2 rows of 4 flat papillae in each. Conical tall end with a rounded 

tip prolonged Into u small clawlike process FUaria linstowi, p. 184. 

Head papillae obscure or absent. Tail simple and without clawlike process. 

FUaria scapicepa, p. 185. 


FILARIA MARTIS Gmelln, 1790. 


Synonym *. — ? Filaria medinensis Rosa, 1794; FUaraia 
mustelarum Rudolphi, 1809; FUaria mustelarum Rudol- 
phi, 1809 ; Filaria mustelarum subcutonea Rudolphi, 1819; 
Filaria mustelae foinae Creplin, 1846 ; FUaria quadnspina 
Diesing, 1851 ; Filaria perforans Molin, 18586 ; ? FUaria 
mustelae barbarae M. C. V. Collect. Brasil, 
in Molin, 18586;? FUaria mmtda barbata 
mmm *8586 ; FUaria subcutaneai in Parona, 

1894, 

Specific diagnosis . — FUaria (p. 179 ) : Body 
m m - very long, slender, and white. Anterior ex- 

tremity attenuated and obtuse (fig. 236). 
tATOu, ^vraw. Posterior extremity very much attenuated. 
337 , OT Cuticle not transversely striated. Mouth 
»o«. ehlahokd. aft** small, round, unarmed, and surrounded by 
six submedian noduliform circumoral pa- 
pillae (fig. 287). In the female the ventro-submedian papillae are 
more anterior than the dorsal papillae; in the male the papillae are 
somewhat displaced. 
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Male 78 mm. long. The posterior extremity is curled in a spiral 
and provided with broad, cuticular alae, which meet terminally at the 
posterior extremity (fig. 238). There are nine pairs of filiform 
caudal papillae, of which three pairs are p re- 
anal and six pairs are postanal. The first and 
second pairs and the third and fourth pairs 
are close together; the fifth and sixth pairs 
are near the median line. The spicules are 
unequal, the larger in the form of a tube, 
provided with broad, transversely striated 
lamellae, and the shorter conical. 

Female 190 mm. long. The posterior ex- 
tremity is acuminate, somewhat curved ven- 
trad. The anus is terminal or subterminal. 

The vulva is very close to the mouth, almost 
terminal. Probably ovoviviparous. Eggs 
very numerous, small, elliptical, with very 
thick shells, and covered with very minute 
granulations (fig. 239). [This worm is vivi- 
parous, according to Molin, and ovovi- 
viparous, according to Alessandrini. It 
appears, then, that the worm produces eggs containing embryos and 
gives birth to these embryos after their escape from the egg. It is, 
therefore, ovoviviparous in the true sense of the word.] 

Host. — Hystrix crktata. Usually in carnivores. 

Location. — Subcutaneous. 

Localities. — Italy, Austria, Eritrea (Africa), and 
1 Brazil. 

Some authors state that there are four papillae on 
the head, but Schneider (1866) has figured six for this 
form which he describes under the name Filaria quad- 
rispina. It seems unlikely that an ovoviviparous form 
should have a thick-shelled egg, and one may sur- 
mise that possibly Stossich mistook a space between 
a vitelline membrane and a shell for a thick shell. 

There is some reason for thinking that Filaria subcutanea von 
Linstow, 1899, is a synonym of F. mortis. However, since von 
Linstow has figured a form with 12 or 13 pairs of caudal papillae, 
instead of 9 as given for F. mortis, it is perhaps better to retain the 
present status, especially as von Linstbw’s specific name is a homonym 
o t Filaria subcutanea Parona, 1894, and will have to be changed if 
distinct. It seems better not to change it with the existing uncer- 
tainty, and it will fall without the necessity for a change if it is 
identical with F. mortis. As the type-species of the genus Filaria, 
F. mortis has been discussed by Stiles (1907). 



lna.29Q.— Filaria 
ma vis. Eoa. 
Enlarged. Ar- 
ne* Stosmch, 
1 906. 



Fig. 238.— Filaria martm. Pos- 
terior EXTREMITY OF MALE. 
X 93. After Schneider, i860. 
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FILAKIA SUBCUTANEA von Llnttow, 1(99, not Pinna, 1*94- 

Specific diagnosis.— Filaria (p. 179) : Anterior and posterior ends 
rounded, the posterior end attenuated. Head with four small 
scarcely recognizable papillae. Intestine pigmented black. 

Male 42 mm. long and 390 p thick. Esophagus 875 p long. Pos- 
terior end of body coiled several times. Spicules straight, one 110 p 
long, the other 440 (i long (fig. 240). Of the six to seven pairs of 
preanal papillae and the six pairs of postanal papillae, those located 

anteriorly are larger than those lo- 
cated posteriorly. [In von Linstow’s 
figure, one pair of the postanal pa- 
pillae is strongly su gg estive of the 
pores of the caudal glands.] 

Female 195 mm. long and 570 p 
thick. The esophagus is 1.363 mm. 
long. The vulva is located just be- 
hind the posterior end of the short 
esophagus and divides the body in a 
ratio of 1:158. The eggs are 18 by 
14 p in diameter. 

Host. — Erethizon dormtum. 
Location. — Subcutaneous. 

Locality. — Berlin Zoological Gar- 
den, Berlin, Germany. 

It has already been noted in the 
Fio. 240. — filaria subcutanka. Fom- foregoing discussion of Filaria mortis 
bios extremity of mais. ENLARGED, that it is perhaps identical with von 
af*e von linstow, 1899. Linstow’s species. The lengths of the 

female worms are about the same; the presence of four head 
papillae is claimed for both; they are both recorded from species 
of the same genus and in the same location. There is a 
possibility that lack of detailed study or condition of material ac- 
counts for some of the differences, such as the number of caudal 
papillae. Papillae are readily overlooked, and in F. mortis some 
writers claim four and some six for the head. There is apparently 
an error in the statement of von Linstow’s measurements. He states 
that the esophagus in the female is 1 : 148 of the total body length, 
and that the vulva is behind the posterior end of the esophagus and 
divides the body in the proportion of 1 : 158. It is evident that the 
value of the first term, 1, can not be increased without diminishing 
the second term. 

It has also been noted that Filaria subcutanea Parona, 1894, ante- 
dates Filaria subcutanea von Linstow, 1899, and that the latter homo- 
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nym is therefore without standing. It has not been replaced by a 
new name in tills paper for the reason that it may be F. mortis. 

F. mortis or F. subcutanea is perhaps the adult of the microfilaria 
recorded by Plimmer (1915). 


FILARIA PISTILLARIS Molin, 1858&. 

Synonym . — Filaria sciuri in Collect. Brazil. M. 
C. V. of Molin, 1858J. 

Specific diagnosis . — Filaria (p. 179): Body fili- 
form, slightly diminishing in size posteriorly and 
with the anterior extremity obtuse and claviform. 
The mouth is unarmed. 

Male unknown. 



Fig. 241.— Filaria cm- 
cularis. Head, 

LATERAL VIEW. EW- 

larqei). After 
von Linstow, 1800. 


Female 137.5 mm. long and 250 p thick. The posterior extremity 
is straight, the apex bearing four papillae, of which the two poste- 
rior, or external, are the larger. In front of the vulva is a thick node 
distinct from the rest of the body. 

Host. — Sciurus igni ventris. 

Location. — Subcutaneous on abdomen. 

The name Filaria sciuri is a 
synonym of F. pistillaris , and 
hence antedates and invalidates 
Filaria sciuri von Linstow, 
1903. See Filaria linstowi. 

FILARIA CIRCULARIS von Lhutow, 
1899. 

Specific diagnosis. — Filaria 
(p. 179) : Head rounded. Small 
buccal cavity with strong walls 
(% 241). 

Male 20 mm. long and 120 p 
thick. The esophagus is one 
forty-sixth and the tail one 'one- 
hundred-and-twenty-fifth of the 
total body length. The posterior extremity is coiled around three 
times. The spicules are 260 and 190 p long and have projections at 
tiie distal extremity (fig. 242). Seven pairs of postanal papillae 
present 

Female 65 mm. long and 250 p thick. The esophagus is one one- 
hundred-and-fifth and the pointed tail one ninety-third of the total 
body length. The vulva is far anterior and divides the body in the 
proportion of 1:49. Eggs 21 by 13 p in diameter. 

. Host. — “Hesperomys ” species. 


Locality. — Marabi tanas, Brazil. 



Fig. 242.— Filaria cxrcularis. Posterior ex- 
tremity OF MALE, LATERAL VIEW. ENLARGED. 
After von Linstow, 1800. 
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Location. — Not given. 

Locality. — Port Alegre. 

The buccal cavity is the particular feature of importance in this 
species. 

FILARIA DIACANTHA Molin, 1858b. 

Synonym s. — Filaria hystruhis-prehensUis M. 0. V. of Molin, 
18585/ Filaria loncheri M. C. V. of Molin, 18585. 

Specific diagnosis. — Filaria (p. 179) : Body slightly attenuate an- 
teriorly and very much attenuate posteriorly. Posterior extremity 
terminates in two divergent spinous processes. Mouth unarmed. 

Male 25 to 44 mm. long and 167 to 250 p thick. Posterior ex- 
tremity coiled in a spiral. 

Female 33 to 81 mm. long and 167 to 500 p thick. Posterior ex- 
tremity curved. 

II osts. — Euryzygomatomys rufus (Lonchercs rufa ), Coendou pre- 
hensilis (Cercolabes prehensilis, Ilystrix prehensilis ) , Euryzygoma- 
tomys spinosus ( IMesomys spinosus). 

Location . — Abdominal cavity and lungs. 

Locality . — Villa Maria and Cai^ara, Brazil. 

The structure of the posterior extremity in this species and the 
presence of the parasite in the abdominal cavity suggests that this 
might be a species of Sctaria , but there is not sufficient evidence 
at present to warrant the removal of the worm from the genus 

Filaria. 

Stossich (1897) apparently makes Mesomys spinosus the equiva- 
lent of Lonchercs rufa. It appears, however, that M. spinosus is 
the equivalent of Euryzygomatomys spinosus , not of Eu. rufus. 


FILARIA LINSTOW Hall, iji*. new name. 

Synonym. — Filaria sciuri von Linstow, 1903, not Molin, 18585. 

Specific diagnosis. — Filaria (p. 179) : Head end rounded. Behind 
the mouth aperture two rows of four flat papillae each. Cuticle 
smooth. 

Male unknown. 

F emale 28 mm. long and 650 p thick. The short tail end is conical, 
with a rounded tip, which is prolonged into a small clawlike process. 
This tail end is one one-hundred-and-fifty-sixth of the entire length 
of the body. Eggs not developed. 

Host. — Sciurus caniceps. 

Location. — Subcutaneous. 

Locality. — Aring, Kelautan, Siam. 
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Von Linstow had only a single specimen, an immature female, and 
states that since a satisfactory specific diagnosis can not be made only 
a provisional specific name can be given. See Filaria jmtillwris . 

FILARIA SCAPICEPS Lddy, x886. 


Specific diagnosis. — Filaria (p. 179) : Body tapering nearly equally 
at both ends. Anterior extremity narrows abruptly and forms a 
sort of neck posterior of the head. Head without visible papillae. 
Mouth aperture very small. The cuticle shows a fine obscure trans- 
verse striation. 

Male 12 to 14.5 mm. long and 310 to 375 thick. The head is 
about 100 fi in diameter. The esophagus is about 860 p long. The 


testis extends anterior of the pos- 
terior extremity of the esophagus. 
Tail conical, curved, provided 




/iq mm. 


Fig. 843. — Filaria scapicips Posterior 

EXTREMITY QW MALE. 


|/2omrri. 


Fig. 244. — Filaria scapicefs. Spicules. 


with aemielliptical alae (fig. 243), the terminal portion bearing lat- 
erally five pairs of stalked pyriform papillae, which decrease in size 
posteriorly to the last. There appear to be also two pairs of sessile 
papillae, one pair preanal and one pair postanal, near the cloacal aper- 
ture. Three pairs of papillae are prenanal and two pairs are post- 
anal. The left spicule (fig. 244) is 115 to 135 n long and appears to 
be cylindrical anteriorly and flattened posteriorly and bent at the 
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onion of the two parts. The right spicule is 85 p long and slightly 
curved. 

Female 25 to 80 mm. long and 750 p thick, body usually twisted in 
an extended cork-screwlike spiral of two or three turns. The head is 
about 185 to 175 p in diameter. The esophagus is about 980 p long. 
The posterior extremity is nearly straight, conical, obtusely rounded, 



Fio. 24C.-~ Filaria bcaficefs. An- 


FM. FlLARIA BCAFICEP8. Fo»- TERIOR EXTREMITY OF FEMALE. 

TIMOR EXTREMITY OF FEMALE. VtJLVAJ VAGINA. 

smooth, and devoid of appendages (fig. 245). The anus is subter- 
minal. Coils of ovary and oviduct extend anterior of the vulva and 
posteriorly to near the anus. The vulva (fig. 240) is 1.255 to 1.8 mm. 
from the anterior extremity. From it a long narrow vagina extends 
posteriorly in loops; this at times forms a dilation 845 p long near 
the vulva. The embryos are very long and filiform. 

Hosts. — SylvUagm fioridanus alaeer, Sylvilagus ftoridamts med- 
iums ( Lepus sylvaticus ), Lepus campestris. 

Location . — Subcutaneous and under the muscular fasciae. 

Locality . — United States (Sulphur, Oklahoma; ? Pennsylvania). 

While the locality for Leidy’s specimens is not given, it is likely 
that they were collected in Pennsylvania, or at least in the United 
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States. Specimens from Oklahoma are in the material collected by 
Mr. Douthitt. I hare tentatively assumed that a cottontail from Sul- 
phur, Oklahoma, would be S. f. aimer. The specimens from Leput 
campestris were determined by Stiles and Hassall, but there is no 
data as to the geographic locality. 


FILARIA MVRICOLA (von Llmtow, 1905) Hall, >9i«. 

Synonym. — Spiroptera muricola von Linstow, 1905. 

Specific diagnosis. — Filar la (p. 179) : 

Male not known as adult. 

Female not known as adult. • 

Larva 26 mm. long and 590 n thick. The head end is bluntly flat- 
tened and bears four small papillae in a circle. The esophagus is 
one-eleventh of the entire length and is surrounded by the nerve ring 
350 n from the anterior extremity. The very short, tail end is rounded 
and bears a very small fingerform projection. The tail is one two- 
hundred-and-twenty-first of the entire body length. The poly- 
myarian musculature is powerfully developed and fills the body cav- 
ity to such an extent that it borders on the esophagus and intestine 
medially. The lateral lines comprise one-seventeenth of the entire 
circumference and are separated, as usual, by the musculature. These 
lateral lines are wedge-shaped in cross section. The dorsal and 
ventral lines are feebly developed. Sex organs are not present. 

Host. — Epimys surifer (Mug surifer). 

Location. — Subcutaneous connective tissue of the feet. 

Locality. — Siam. 

There is nothing in this description to warrant the belief that this 
species belongs in the genus Spiroptera as generally understood, even 
leaving out of consideration the fact that Spiroptera is a synonym of 
Acuaria. On the other hand, the location of the parasite in sub- 
cutaneous tissue points to its being a Filaria, a supposition that is 
not discordant with the description. The species has therefore been 
transferred to that genus. 

FILARIA LEPORIS Qmelln, 1790. 

Synonym. — Filaria leporis (subcutanea) Rudolphi of Molin, 18586. 

Specific diagnosis. — Filaria (p. 179) : None given. 

Host. — Lepus timidus. 

Location. — Lumbar region. 

Locality. — Southern Russia. 

Gmelin did not describe this species and other writers, noting the 
species, have merely cited Qmelin. The name is therefore a nomen 
nudum. 
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FILARIA sptcies Morgan, 1U8. 

Specific diagnosis.— Filaria (p. 179) : Long, slender white worms 
76 to 127 mm. long. 

Host. — Castor fiber. 

Location. — Peritoneal cavity. 

Locality. — United States (Michigan?). 

In his work on the American beaver, Morgan (1868) states: 
“Large numbers of a long, slender white worm, 3" to 5" in length, 
were found in the peritoneal cavity ( Filaria , species not known).” 
The size and site suggest that this worm belongs in the genus Setaria. 
Cot>t)old (1879) says this and other worms from the beaver, noted in 
Morgan’s paper, were collected by Doctor Ely. I can not find that 
this was the case. 

Collective genus MICROFILARIA Shipley and Fearnsides, 

1906 . 

Generic diagnosis. — Filariinae (p. 179) : Larval filariae circulating 
in the blood. 

This is a collective group and hence does not have a type species. 
I am not certain as to the author of the group name. It has been 
credited to Magalhfies (1878), but he uses the term “ micro-fil arias” 
and does not use it generically. It has also been credited to Manson 
(1880), but he uses the form “ micro-Filariae.” 

ANALYTICAL KEY TO SPECIES OF MICROFILARIA. 

1. With a thick sheath or capsule. In Nyctomys species. 

Microfilaria pHmmcri , p. 189. 
Without a thick sheath or capsule - 2. 

2. Well described species from Citellus beechcyi Microfilaria rosenaui, p. 188. 

ITiulescribed or little description ; not from C. beeckeyi 3. 

8. Long, pointed forms from Erethizon Microfilaria species, p. 190. 

Form from Epimys rattus Filaria species, p. 190. 

MICROFILARIA ROSENAUI McCoy, 1911 . 

Specific diagnosis. — Microfilaria (p. 188) : 170 to 250 /x long (aver- 
age 220 /x) and 5.5 to 7 /a thick. No sheath present (fig. 247), The 
head is cylindrical, tapering to a flattened anterior extremity; the 
portion devoid of nuclei is usually one and a half times the diameter 
of the worm in length. The tail makes up about a fourth of the 
length of the body, and tapers gently to a rather sharp point. Cu- 
ticle with very fine transverse striations. Inside of the body is a 
column of nuclei more or less completely interrupted by several clear 
spaces. The nuclei are of two varieties: Numerous spherical nuclei, 
staining uniformly and deeply ; and less numerous nuclei, slightly 
larger, not so regular in outline and not staining so deeply. The 
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head of the worm constitutes one of the clear spaces free from nuclei ; 
one-fourth to one-sixth of the distance from the head to the tail is 
another clear space ; two-thirds of the distance from the head to the 
tail is another clear space containing very few nuclei; and near the 
tail, three- fourths to seven-eighths of the distance 
from the head, is another. These four clear spaces 
are practically constant; others are sometimes 
present. The clear space two thirds of the dis- 
tance from the head to the tail — the third from the 
head of the constant clear spaces — usually con- 
tains a large number of fine granules. There are 
usually a few fine granules near the extreme front 
of the head — the first clear space — and a small 
number arc often found in the tail. Occasionally 
these granules are found elsewhere. The terminal 
nuclei in the tail are usually oval, their long axis 
parallel to that of the worm. 

Host. — CitcUus beechcyi. 

Location. — Blood . 

Locality . — California (all parts east of the 
Sierrra Nevada Mountains between Mexico and 
the Sacramento River). 

McCoy states that this parasite was found in 
about 5 per cent of all host animals examined, but 
the search for the adult worm was unsuccessful. It 
apparently exerted no pathological influence of 
any consequence on its host, as no deleterious effects 
were noted. 

The thickness of the parasite is said to be a little 
less than that of the red blood corpuscles of the 
host. 

MICROFILARIA PLIMMERI Hall. 1916. new name. 

Specific diagnosis . — Microfilaria ( p. 188 ) : Short, 
with a thick capsule. isiq. tai micb ofi la&ia 

Host. — Nyctomys species. * o n * x a v i . aft** 

r u* T)i V McCoy, im. 

Location . — Blood. 

Locality . — London (host animal from Central America). 

Under the caption 44 Embryo filariae found in the blood of mam- 
mals, 99 Plimmer (1918) notes the South American night-mouse as 
one host. This has been placed here in the collective genus Micro - 
fUariO) and in view of the fact that this is a collective genus made up of 
generally unassignable species, I have ventured to attach a specific 
name to Plimmer’s scanty description. I am reluctant to name 
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poorly described species, but it occasionally seems desirable to have 
some brief way of designating such a record. 

MICROFILARIA species H«U t 19x6. 

Specific diagnosis, — Microfilaria (p. 188) : Long, pointed. 

Host. — Erethizon dorsatum. 

Location. — Blood. 

Locality. — London Zoological Gardens. 

Plimmer’s (1915) record: See comment under Filaria suicutanea. 

FILARIA species Davaine, i860, of von Linstow, 1889. 

Specific diagnosis. — Filiform animalcules. 

Host. — Epimys rattus ( Mus rattus) (von Linstow erroneously 
says Mus decumanus). 

Location. — Blood. 

Locality. — F ranee. 

Chaussat (1850) has a record of tlie finding of filiform animalcules 
in the blood of the black rat (Mus rattus). These were present in 
some rats in large numbers. It appears to me likely that this is the 
rather common Trypanosoma lewisi. 

Family SPIEURIDAE Oerley, 1885a. 

Synonyms. — Spiruroidea Railliet and Henry, 1915; Spirurata 
Descazeaux, 1915. 

Family diagnosis. — Filarioidea (p. 178) : Mouth with two lips; or 
without lips in forms where vulva is near posterior extremity of 
body. Male with posterior extremity of body commonly expanded 
and alate. Female with vulva usually in middle portion of body, 
exceptionally near the posterior extremity as noted above. Railliet 
and Henry (1915) treat this as a superfamily, the Spiruroidea. 
Type-genus. — Spirura E. Blanchard, 1849. 

ANALYTICAL KEY TO SUBFAMILIES OF 8PIBUBIDAE. 

1. Undescribed or Inadequately described species Subfamily uncertain, p. 220. 

Described species and genera 2. 

2. Mouth without Ups ; vulva near posterior extremity Gongyloneminae, p. 190. 

Mouth with 2 lips; vulva remote from extremities of body 8. 

8. Pharynx strengthened by cuticular rings or spirals Arduenninae, p. 218. 

Pharynx without cuticular rings or spirals Spirurinae, p, 199. 

<>02Sra*YL0NHSM:iISrA^B Hall, 1910, new eufefhmily. 

Subfamily diagnosis. — Spiruridao (p. 190) : Body long and fili- 
form. Anterior portion of body ornamented with cuticular bosses. 
In the median lines, immediately behind the mouth, are two semi- 
lunar depressions simulating suckers. The vulva of female is situ- 
ated a short distance anterior of the anus. 

Type-genus. — Oongylonema Molin, 1857. 
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The life history and the site of infestation in the primary host 
clearly relate this subfamily to the Spiruridae rather than to the 
Filariidae, in spite of the absence of lips. 

Seurat (\§l±e, 1914/) regards Gongylonema as a lateral branch of 
the Spiruridae arising from Protospirura , 

Genus GONGYLONEMA, Molin, 1857. 

Synonyms. — Filarla Mueller, 1787; Spiroptera Rudolphi, 1819; 
Myzomimus Stiles, 1892. 

Generic diagnosis. — Gongyloneminac (p. 190) : Body filiform, 
slightly attenuated toward the two extremities. Cuticle transversely 
striated. Mouth small, elongated dorso-vcntrally, and surrounded 
by six small papillae. Anterior portion of body provided with lon- 
gitudinal rows of euticular bosses. Immediately behind the mouth 
there is a dorsal and a ventral semilunar depression, simulating a 
sucker. The esophagus consists of two distinct portions, a slender 
anterior portion and a thicker posterior portion. The tail of the 
male is curved ventrally and provided with two asymmetrical alae 
supported by elongated, claviform papillae, mostly arranged in pairs. 
Vulva of female a short distance in front of anus. Eggs ellipsoidal, 
containing well-developed embryos when oviposited. 

Type-species. — Gongylonema musculi (Rudolphi, 1819) Neumann, 
1894. 


ANALYTICAL KEY TO SPECIES OF GONGYLONEMA. 

1. Undescribed and dubious forms Gongylonema (?) species, p. 198. 

Described and recognizable forms 2. 

2. Males less than 10 mm. long und with 14 pairs of caudal papillae; females 

less than 25 mm. long — Gongylonema muticuli, p. 101. 

Males more than 10 mm. long and with not more than 12 pairs of caudal 

papillae; females more than 50 mm. long 8. 

8. Males with 8 pairs of cuudal papillae Gongylonema ncoplastUmm, p. 198. 

Males with 12 pairs of caudal papillae Gongylonema brevUpiculum , p. 197. 

GONGYLONEMA MUSCULI (Rudolphi, xSxp) Neumann, 1894. 

Synonyms. — Filaria musculi Rudolphi, 1819; Gongylonema mini- 
mum Molin, 1857. 

Specific diagnosis . — Gongylonema (p. 191) : Mouth orbicular. An- 
terior portion of body provided with euticular bosses. 

Male 8.8 mm. long. Anterior extremity attenuate and provided 
with small euticular bosses (fig. 248). 'Posterior extremity curved, 
slightly attenuated ; the ventral surface forms a large elliptical de- 
pression (fig. 249). There is a well-developed bursal membrane. 
Fourteen pairs of clavate papillae, of which 10 are preanal and 4 
poetanal. There are two spicules. 
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Female 17.5 to 21.6 mm. long with a maximum thickness of 154 (>» 
Anterior extremity attenuate and provided with large cuticular 
bosses (fig. 250). Posterior extremity bent and abruptly attenuated. 
The anus is near the posterior extremity of the body (fig. 251) . The 
vulva is in the posterior portion of the body but at some distance 


from the anus. Eggs elliptical, 45 
^ long and 22 to 23 ft, thick. 

Host. — Mm mmculvK. 

Location . — Liver and on exter- 
nal walls of stomach. 

Locality. — Austria. 

Dujardin (1845) notes a speei- 




348. 249. 280. 281. 

Fig*. 248 - 261 — Oonqvlonima innsccu. 348, Anterior extremity or kale. Enlarged. Avon 
Moun,18S7. 349, Posterior extremity or male. Enlarged. After Molin, 1887. 280, Anterior 
EXTREMITY Of FEMALE. ENLARGED. AFTER JlOLIN, 1887. 281, POSTERIOR EXTREMITY OT FEMALE 
Enlarged. After Molin, 1857. 


men from Vienna, from which the maximum length and the thickness 
noted above are taken, as having two cervical alae. This would sug- 
gest that he was not dealing with Gongylonema. This species, the 
type of the genus, is unfortunately not very well known. Dujardin 
states that only 2 mice were found infested in 1,264 examined. 
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OONQYLONpMA NKOPLASTICUM (Fibiger and Ditlevecn, 1914) Rinaom and HaU, 1916. 

Synonyms. — Spiroptera species Fibiger, 1913; Spiroptera neoplas- 
tica Fibiger and Ditlevsen, 1914; Spiroptera ( Gongylonema ) neo- 
plasties Fibiger and Ditlevsen, 1914. 

Specific diagnosis. — Gongylonema (p. 191) : The anterior extremity 
of the body terminates in a blunt cone, the taper beginning at the 
excretory pore. The cuticle is finely striated transversely at inter- 
vals of 6 to 12 p. Anteriorly, in the vicinity of the proximal portion 
of the esophagus, the annulations disappear and are replaced by 
large vesicular bosses, more or less globular, egg-shaped or sausage- 
shaped, of very variable size. Mouth has the shape of an equilateral 
triangle, but is without lips. Papillae inconspicuous. No cervical 
papillae observed. Lateral bands distinct, of almost uniform thick- 
ness. diminishing in size anteriorly and disappearing posteriorly in 
the anal region. The excretory pore is in the median line on the 
ventral surface, halfway between the nerve ring and the union of the 
two halves of the esophagus. Posterior of the mouth is a short 
pharynx with a thin chitinous lining. The esophagus is in two 
parts. The anterior portion is short and slender and passes abruptly 
into the posterior portion, which is much longer and thicker. This 
portion is about twice as thick as the anterior portion and is of 
fairly uniform diameter, only increasing slightly in the most poste- 
rior portion. In optical section the nerve ring shows a granular 
central portion surrounded by a homogenous coat and with spurs 
of sarcoplasma extending from the body musculature to the nerve 
ring. The esophagus is separated from the chyle intestine by a con- 
striction, but the chitinous lining is traceable somewhat farther down 
the intestine. As far down as this lining extends, the intestine sh^ws 
faint transverse striations, possibly due to muscular tissue. Poste- 
rior of this are intestinal valves, sometimes showing arrangement 
in two row's. The chyle intestine is about as thick as the anterior por- 
tion of the esophagus. The rectum is narrower. The anal muscula- 
ture is well developed. 

Male 15 to 20 mm. long and 110 to 130 p thick. Cuticle G p thick. 
The esophagus is one-fourth of the entire length. The nerve ring is 
45 p in diameter in a male 15 mm. long. The tail is spirally twisted. 
The average sized bursa is 462 p long with a maximum w'idth of 170 p. 
The bursa (fig. 252) is asymmetrical, one side being a third shorter 
than the other and is elongate oval with a distinct constriction in the 
middle, more pronounced on the longer side and placed more poste- 
riorly on the shorter side. The lower convexity is more distinct on 
the shorter side. The bursa narrows rapidly toward the tip of the 
10600°— Proc.N.M.vol.50— 16 13 
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tail, enlarges a little just anterior of the most posterior papillae, and 
then forms a small round ligulate tip extending 14 p Beyond the 
posterior extremity of the body proper. There are eight pairs of 
fungiform caudal papillae, asymmetrically placed. The fqur pairs 
of preanal papillae are the larger, being 20 /t long, while of the four 
pairs of postanal papillae those nearer the cloacal aperture are the 
largest, and they decrease in size posteriorly, those near the tail 
being 10 n long. The spicules are very dissimilar. The short one is 


93 n long and the long one 528 p. long, or 
WMfel almost six times as long as the short one. 

in profile the short one is sword-shaped 
f with a rounded point. It attains its maxi- 

yl® mum thickness of 9 n at the proximal ex- 
h K fjflP-BrKJ tremity. From here it curves in an even 

taper toward the tip. It is striated trans- 
versely and appears to be hollow through- 
, out. Viewed dorso-ventrally, it appears to 

be thickest in the middle. The long spicule 
is of uniform thickness throughout except 
mmmm f° r a slight dilatation at the proximal end. 
i Mp aBiatt The dilated tip is surrounded by a mem* 
branous bulb. The long spicule is com- 
\pBpMraB;] monly found protruded to half its length, 
the protruded distal portion being bent at 
right angles to the proximal portion. >Each 
spicule is surrounded by a sheath, the sur- 
face of which is apparently chitinous and 
marked with fine maculae, apparently due 
4 to depressions. A third piece of sheathing, 

Tib. ass.— gonotxonicma hro- larger and thicker walled, lies between the 

tremity or male, VENTRAL spicules near the distal end of the small 
s l licule ’ and apparently supports the entire 
structure and holds the two spicules at a 
fixed distance. Broad muscular bunds originate near the anus and 
extend dorso-ventrally and anteriorly or posteriorly on each side of 
the rectum and ductus ejaculatorius. The single testis extends 
straight almost to the proximal end of the esophagus, where it turns 
and extends parallel to its former course for a short distance, ‘‘some- 
times turning anteriorly again. It terminates in a retortaefdrm ex- 
pansion. Posteriorly the testis joins the narrow vas defereiis, about 
70 n long, and this joins a dilated vesicula seminalis, a little more 
than 1 mm. long and often full of spermatozoa. This is continued 
posteriorly as the short ductus ejaculatoris. The spermatozoa are 
small regular globular cells. 
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Female 60 to 80 mm. long and 170 to 326 |i thick. Cuticle 0 to 12 (i 
thick. Lateral lines 120 |i wide. Pharynx 53 (i long and 20 (t thick 
in a 60 mm. long specimen. The esophagus is one-ninth of the entire 
length of the worm. The vulva is near the posterior extremity, at 
a distance of one-eighth to one-tenth of the body length, and is not 
prominent. The vagina extends anteriorly from the vulva for a 
short distance and the uteri are divergent. The anterior uterus be- 
comes the receptaculum seminis near the posterior 
extremity of the esophagus and the posterior uterus 
becomes the receptaculum seminis posterior of the 
vulva. Each uterus communicates with a short 
curved oviduct and these in turn with the ovaries. 

The initial portion of the anterior ovary is directed 
posteriorly and the initial portion of the posterior 
ovary is directed anteriorly. The ovaries are very 
much looped, the long axis of the loops paralleling 
that of the body. Eggs are regularly ovoid, with a 
maximum size of about 60 by 40 p in diameter. In 
optical section they are somewhat thickened at the 
poles, with a line of distinct demarcation between 
the thinner shell in the middle of the egg and the 
thicker shell at the poles. Eggs always contain em- 
bryos when oviposited. The embryo is thickest at 
the anterior end and diminishes in size evenly to the 
posterior end. 

Life history. — Eggs passing from the female into 
the host epithelium around the worm are passed out 
in desquamation of the epithelium. They may be 
left in moist feces half a year without alteration. If r , 0 qongylo- 
fed to certain insects ( Periplaneta americana , Peri- NKMA Tmonum. 
planeta orientalis, Blatta ( Ectobia ) germanica, or ^o* raoraouli 
Tenebrio molitor ) or ingested naturally by these in- ,,K PKRn,LANKTA 
sects, the embryos escape from the eggs, the thick- 
ened polar portions of the shells being removed under ru,WE * aw> wit- 
the action of the digestive fluids. This embryo is 250 
p long and 13 p thick, with the cuticle somewhat thickened anteriorly 
and with no internal differentiation. The day after feeding, these 
embryos and the empty shells are found in the intestine. The next day 
neither are found, and the subsequent wanderings or location of the 
worms is not known until they are found encapsuled in the musculature 
of the prothorax and of the limbs of the insect about 20 days later. 
The capsule is not very prominent. The larvae are coiled in a 
spiral, usually with the tail in the center and the head at the periph- 
ery. This larva is 792 p to 1.215 mm. long and rather slender. It 





190 PROCEEDINGS OF TEE NATIONAL MUSEUM. vol.BO. 

tapers only slightly toward the anterior end and attenuates abruptly 
behind the anus to form the conical tail (fig. 253). The shape and 
appearance of the anterior extremity is similar to that of the adult 
worm. The tail often terminates in two papillalike projections 
of variable size. Occasionally there are three, or there may; be a 
wing-shaped prominence with fringed or serrate edges. The 
pharynx is relatively longer than in the adult worm and has rela- 
tively thicker chitinous lining. The esophagus is about as long as 
the intestine, or even somewhat shorter, and has the two-part struc- 
ture of the adult worm. For a time the anterior portion of the body 
and the esophagus grow faster than the posterior portion and the 
intestine. Later the growth rates arc reversed. The nerve ring is 
distinct and the excretory pore is halfway between the nerve ring 
and the union of the two portions of the esophagus. The primor- 
dium of the genitalia appears as a small egg-shaped body, consist- 
ing of a number of cells or a syncytium with several nuclei, located 
near the region where the vulva will later develop in the female. 

When cockroaches containing encysted larvae are fed to primary 
host animals, all of which are rodents, the larvae will be found to 
have entered the mucous membrane on the following day. They 
invade the mucosa of the stomach and not infrequently that of the 
esophagus and tongue. In the next 10 days they grow slowly and 
only double their length. Then they grow more rapidly and in a 
few weeks arc ten times as long as an encysted larva. At the end of 
the first 10 days the larva has a tail identical with that of the adult. 
About this time a molt occurs and the resultant larva has a simple 
tail. After two months females begin to pass eggs. 

In rodents these worms set up marked pathological alterations. 
These begin as a circumscribed or diffuse hypertrophy of the mucosa, 
go on to the formation of papilloma, and terminate in carcinoma 
with occasional metastases. 

Hosts. — Epimys noruegicus ( Mua deewmams), Epimys rattus 
(Mus ratty#), Mus musculus, Oryctolagus cwdculus ( Lepus cumm- 
ins), Cavia porcellua (Cavia cobaya). 

Location. — The squamous-celled anterior portion of the digestive 
tract. 

Localities. — Denmark, Danish West Indies. 

This worm is of very considerable interest from zoological and 
medical standpoints. 

It is quite possible that Seurat (1914c) has described this species 
from DipodUlus campestris under the name of Gongylonema brevis - 
piculum, a possibility which is commented on at length in the follow- 
ing notes on that species. 
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Fig. 254.— Gongy- 

LONKMA BREVI- 

spiculum. An- 
terior EXTREM- 
ITY. Enlarged. 
After Seurat, 
1014. 


GONGYLONEMA BREYISPICULUM Seurat, xgx4«. 

Specific diagnosis. — Oongylonema (p. 191) : The mouth is situated 
in th%center of a disk which projects slightly (fig. 254) ; the buccal 
cavity is shallow. The cuticle is finely striated at /*, 

intervals of 10 ft. There are 4 rows of bosses on the /uj\ 

dorsal and 4 on the ventral surface. There are 2 lat- / 1 \ 

eral alae, originating about 210 ft from the anterior / A ( 

end of the body and not extending beyond the region / 
of the bosses. Immediately anterior of these alae are 
the 2 precervical (cervical) papillae. The excretory 
pore opens on the ventral surface in the posterior 
third of the interval from the nerve ring to the in- jR , 
ferior limit of the muscular esophagus. There is an j,, M 254 _ ()ONQr . 

unpaired dorsal papilla 2 bonkma bbevi- 
p ,V : ; ; | mm- posterior of the term! - TERIoll EXTBEM . 

£1. t / nation of the esophagus, nr. knlarokd. 

v . The nerve ring is located im 
U v at two-fifths of the distance 
* | •' \ the anterior to the posterior end of 

- £ the esophagus. 

Male 17 mm. long with a maximum 
pf\ thickness of 100 /a. Lateral alae originate 
/ I 175 n from the anterior end of the body, 

f Buccal cavity 35 /a long (?). Muscular 
esophagus 530 /a long; total length of 
: T T esophagus one- fourth of entire body length. 

/ The short tail is not straight but is slightly 

/ bent to the left (fig. 255). The cloacal 

/ aperture is 180 /a from the posterior end of 

\ ( the body. The caudal alae are well dcvel- 

\ \ °P e( l an< l slightly unequal; the left one is 

\ \ the longer, 480 /a long; the right one is 420 

V \ M long. There are 6 pairs of preanal pa- 

. WV \ pillae, all stalked, and 4 pairs of stalked 

fl \ // ) and 2 of sessile postanal papillae, the latter 

lyjf very small and located near the tip of the 

// tail close to the apertures of the caudal 

no. aM.-fl 0 NQTL 0 RMA bbevi- glands. The spicules are very unequal; 

SWCW.VM. a , posterior kx- the filiform left spicule is 660 a long, 

view; b, Riant spicule and ou- and the short thick right spicule is 85 /a 

bernaculvm, dorsal view, long and 18 /A thick. The gorgeret 

After Seurat, 1214. , *? i \ • , . f . 

(gubernaculum) is asymmetrical, being 
prolonged posteriorly on the left side to form an elongated 
branch. 
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Female TO mm. long with a maximum thickness of 836 |i. The buc- 
cal cavity is 50 p long ( ?). The muscular esophagus is 870 lilong; 
the total length of the esophagus is one-ninth of the body length. 
The tail is very short and conical, with the orifices of the caudal glands 
near its extremity. The vulva is in the posterior portion of the body, 



about 8 mm. anterior of the anus. The ovijector 
is characterized by a vestibule and a sphincter 
forming a cylindrical tube 1 mm. long and lined 
with a thick cuticle (fig. 256). This is followed 
by a museulo-epithelial tube 16.3 mm. long, which 
extends anteriorly and divides into two divergent 
branches. The eggs have a thick shell, 42 p long 
by 25 n wide, and contain an embryo when ovi- 
posited. 

Host. — IHpodillus campestris (DipodilJa cam - 
pestris ) . 

Location . — Cardiac region of the stomach, in 
the mucosa. 

Locality . — 11 oil S a ful a, Algeria. 

The principal, and almost the only feature, 
which distinguishes this species from Gongy- 
lonema neoplasiicum is the presence of addi- 
tional caudal papillae in the male. The posterior 
extremity of G . neoplasticum is figured with the 
bend to the left, which also occurs in G . brevispic- 
ulum . It appears quite possible that Fibiger and 
Ditlevsen (1914), in their excellent study of G . 
neoplasticum , may have overlooked some papillae, 
and that a restudy will show that G. brevispicu - 
lum must be regarded as a synonym of G. neo- 
plasticum. Until this point has been determined 


ovu’kcto^T union ^ be sa ^ er re t ft i n the two species, keeping 
of two portions of in mind the possibility that they are identical. 


ovuKCTOR. aftkr The f ac fc that q % neoplasticum has been devel- 
oped m such hosts as the rat, rabbit, and guinea 
pig, one of which is a notorious wanderer and cosmopolite, speaks 
for their identity in connection with their other features in common. 


GONGYLONEMA (?) spades Hall, 19x6. 

Specific diagnosis . — Gongylonema (?) (p. 191): Very fine fila- 
mentous worms, 8.4 cm. long. 

Host. — Castor fiber. 

Location. — Stomach. 

Locality . — United States (Michigan?). 

Morgan (1868), in his work on the American beaver, states in a 
footnote on page 73: “In the stomach of the beaver I have found 
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a very fine filamentous worm 40 in length, species unknown.” The 
fact that this worm was very fine, inches long, and located in the 
stomach, suggests that it might be a species of Gongylonema. G. 
neoplasticum is found in the stomach in rodents, and Gongylonema 
verrucosum occurs in the stomach in sheep and zebu, either free or 
embedded in the gastric mucosa. The fact that the worm was fila- 
mentous argues against the idea that it was an ascarid in a situation 
in which these worms not infrequently occur, while its presence in the 
stomach bespeaks its relation with the Filarioidea. Without caring 
to make more than a tentative assignment, the evidence suggests that 
the worm belongs in Gongylonema. (See comment on Filaria spe- 
cies Morgan, 1868.) 

Subftonily SPIRXJIilN'AIC RailUet, IMS. 

Synonym. — Physalopterinae Railliet and Henry, 1912a, in part. 

Subfamily diagnosis. — Spiruridac (p. 190) : Females with two uteri 
and with vulva in the middle portion of body, not close to anterior or 
posterior extremities. Pharynx without cuticular rings or spirals. 

Type-genus. — Spirura E. Blanchard, 1849. 

ANALYTICAL KEY TO OENERA OF SPIRTTRTNAK. 

1. Male with a circumscribing Imran continuous anteriorly, nnd with 2 pairs of 

preanal and 2 pairs of postanal stalked papillae Physaloptera. p. 212. 

Male without a bursa continuous nnterlorly, and not with 2 pairs of preanal 
and 2 pairs of postanal stalked papillae 2. 

2. Mouth With 2 small Integral lips without teeth Spirura, p. 199. 

Mouth with 2 large Him divided into 8 distinct lobes and provided with 

teeth Protospirura, p. 208. 

Genus SPIRURA E. Blanchard, 1849. 

Synonym. — Spiroptera Rudolphi, 1819, of authors. 

Generic diagnosis. — Spirurinae (p. 199) : Two lips, usually bearing 
two papillae each, and not bearing teeth. Mouth straight and limited 
by a chitinous ring. Esophagus long and cylindrical. Body of mod- 
erate size, attenuated toward the anterior extremity. Spicules un- 
equal. Bursa present, but not continuous anteriorly across the ven- 
tral surface. Vulva anterior or posterior of middle of body. Two 
uteri. 

Type-speoies. — Spirura talpae (Gmelin, 1790) E. Blanchard, 1849. 

STOUntA TALPAE (Onulin, 1790) E. Btaaclurd, 1*49. 

Synonyms. — Ascaris talpae Gmelin, 1790; Ascaris strumosa 
Froelich, 1791 ; Fusaria convoluta Zeder, 1803 ; Spiroptera strumosa 
(Froelich, 1791) Rudolphi, 1819; Filaria rytipleurites Deslong- 
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champs, 1824; Filaria convoluta (Zeder, 1803) Molin, 1858J/ Filaria 
strumosa (Froelich, 1791) Stossich, 1897 ; Filaria rytipleures Seurat, 
1011 . 

Specific diagnosis— Spirura (p. 199) : Posterior portion of tody 
decidedly thicker than anterior portion (fig. 257). Cuticle densely 

striated transversely. At a dis- 

tance one-seventh to one-twelfth of 

the total body length from the an- 
terior end is a prominent cuticular 
boss or struma. The anterior ex- 
I tremity is bluntly rounded. Mouth 
(l ft with two rather inconspicuous lips 

\\ JJ V' (fig. 258), each bear- 

(( /r w> i n g three papillae. 

Esophagus narrow 
and cylindrical, one- 
fifth as long as body. 

Male 10 to 20 mm. 
long and 250 p thick 
257 * 258 - behind the boss and 

Flos. 257, 258. — Spirit a a taltae. 257, Worms attached to mu- ‘JQQ » thick posteriorly 
cosa. Enlarged. After Nitznch, 1829. 258, Anterior ex- . r ^ J 

TREMITY, LATERAL VIEW. ENLARGED. AFTER NlTZSCn, 1S29. m SpeCimeilS 15 IUIU. 

long. The head is 70 

fi in diameter and the mouth 40 n in diameter. The esophagus is 1/3.8 



as long as the body. The tail is 000 /a long and terminates obtusely 
(fig. 259). It bears two bursal alac. There are four pairs of preanal 


papillae and five pairs of postanal papillae, of 
which the last two pairs are close to the posterior 
extremity. There is an unpaired papilla anterior 
of the cloacal aperture. The long spicule is 530 fx 
long and 18 fi thick; it is tubular, obtuse and re- 
curved almost in a circle. The short spicule is 
400 n long, ensiform, divided longitudinally by a 
thickened median keel and expanded laterally in 
two transversely striated membranous alae. 

Female 20 to 32 mm. long and 300 /a thick be- 
hind the boss (fig. 260) and 620 /a thick poste- 
riorly. The head is 109 p in diameter and the 



Fig. 259.— Sfirura talpae. 
Posterior extremity or 


mouth 58 fi in diameter. The esophagus is one- MALE * ^ 

1 xl 1 *1 rr,, . . TER NXTZ8CH, 1829. 

fifth as long as the body. The posterior extremity 
of the body is conical with an obtuse termination, the conical 
portion being concave ventrally and the anus situated at the 
anterior extremity of the concavity (fig. 261). The vulva is 
about five-eighths of the body length from the anterior ex- 
tremity, or * about 11.8 mm. from the posterior extremity in 
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large specimens. It is a large conspicuous transverse aperture 
limited by prominent lips. From this a short vagina extends to 
the infundibuliform ovijector, which has a muscular wall and a 
chitinous lining (fig. 202). The part nearest the vagina is the vesti- 
bule and the part most remote is the sphincter. The chitinous lining 
of tiie sphincter is in folds, forming oblique valves on the wall. The 
free extremity of the valves is directed toward the vulva and the 
vestibule, so that eggs may pass from the common trunk of the uterus 



MO. M2. 

Fioa. 2flfr-262.— Spirura talpae. 200, Anterior extremity, showing moss cm struma. Enlarged. 
After Nitmcii, 1829. 261, Posterior extremity ok female. Enlarged. After Nrrxscii, 1820. 
262, a , Otukctor; b, sphincter of ovuector. After Seurat, 1912a. 

into the vestibule and out, but not back. The common trunk of the 
uterus is a short tube, which promptly divides to form the two 
divergent uteri. The eggs are roundly elliptical and are 48 to 52 g 
long by 36 to 38 (t thick. They are 10 to 30 in number. 

Life history . — Eggs from this worm, if ingested by cockroaches, 
develop to larvae which are found encysted in the body cavity in 
lenticular capsules attaining a size of 2 by 8 mm. in diameter, the 
cysts forming from the epithelium of the tracheae. The cyst is 
formed of two separable membranes, the external fibrous, the in- 
ternal structureless. The larva lies folded on itself inside of the 
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latter and is 15 mm. long. The characteristic boss shows as a lentic- 
ular fold 1.5 mm. from the anterior end on the ventral surface. Also 
in the mid ventral line, and 270 (j. from the anterior end, is the open- 
ing of a unicellular gland which lies against the esophagus. The 
mouth has two lips, each bearing two small papillae at its base. The 
vestibule is 50 p long. The esophagus is half as long as the entire 

body and has a trihe- 
dral lumen. Its ante- 
rior muscular part is 
very short, 252 p long. 
It ends just behind the 
excretory pore and is 
surrounded by the 
nerve ring near its 
middle. The intestine 
is black. The rectum 
is short. The space be- 
tween the rectum and 
the body wall is full of 
large round cells with 
conspicuous nuclei. 
Seurat (1011) has 
found as many as 15 
cysts in one cockroach. 
Seurat (1912a) notes 
that after the third 
larval molt, and while 
still in the fourth lar- 

FIO.M3.— SPIRUHA TALPAE. MALE LARVA IN FOURTH STAOE. O, StagO, jUSt pT&OSd- 

AfTEB THE ADDITION OF ACETIC ACID AND SEPARATION OF CVTI- in|F the &dlllt StflflTe. thfi 
CLE; 6, REVOKE ADDITION OB ACID. AFTER SEURAT. 1913b. * . V 

larva grows consider- 
ably, develops genital organs, and after it attains a certain size 
secretes a new cuticle under the old and forms the male bursa, 
spicules, and other structures (fig. 263). When the new cuticle 
is stripped or separated by the use of acetic acid these structures are 
evident. 

Host. — Epimys species, “Rat” (commonly in mole). 

Location . — Stomach (often in intestine also in usual host). 
Localities . — France (Rennes), Germany (Greifswald, Halle), 
Austria (Vienna), Ireland, Italy (Padua), Brazil. 

This nematode is commonly reported from the mole, but Seurat 
(1011) states that Filaria rytipleurites Deslongchamps, found adult 
in the rat and with larval stages in Blatta orientalis and Periplaneta 
americana , is identical with Spirura talpae. 
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Nitzsch (1829) states that the worm is commonly found sewed in 
a loop through the gastric epithelium with the boss marking the 
point of contact for the anterior extremity, but other writers have not 
found this. 

Stossich (1897) states that the esophagus is distinctly divided into 
three parts, but gives no details and no one else mentions it. Could 
he have regarded the pharynx as one part ? 

Genus PROTOSPIRURA Seurat, 19146. 

Synonym. — Spiroptera Iiudolphi, 1819, of authors. 

Generic diagnosis . — Spirurinae (p. 199) : Cuticle transversely 
striated. No lateral alae in adult. Mouth with two large lips, each 
divided into one median and two lateral lobes and each lobe bearing 
teeth. Four head papillae, one at the base of each of the lateral lobes. 
Bursal alae in male. Spicules unequal. 

Vulva in middle or anterior portion of 
body. Uteri divergent. 

Types peel es. — Proton pirura num id i < a 
Seurat, 19146. 

The only species other than the type- 
species included by Seurat in his new genus 
is what he calls Protos pirura munis (Wer- 
ner, 1782) Seurat, 1915. I do not regal’d 
LumbriH munis Werner as available. By 
some inadvertance Seurat in describing the Fl r ^ ™ 
type-species of his new genus states that the the front, enlarged, after 
cloaca opens a short distance in front of von linstow, lm 
the anus. It is possible that he means that the cloaca opens a short 
distance in front of the tail end. 

ANALYTICAL KEY TO M'KCIES OF PROTOSPIBUKA. 

1. Maximum length of females over 75 mm. Eggs over 55 p long. 

Protospirura ascaroidea , p. 207. 

Maximum length of females less than 55 mm. Eggs not over 50 p long 2. 

2. Eggs less than 20 p long .--Protospirura labiodentata , p. 208. 

Eggs more than 40 p long ^ Protospirura muris, p. 204. 

Seurat (1916) adds P . numidica from a rodent. See Addendum, 
page 224. 

PROTOSPIRURA LABIODENTATA (von Linstow, 1899) H«ll, 19x6. 

Synonym . — Spiroptera labiodentata von Linstow, 1899. 

Specific diagnosis . — Protospirura (p. 203) : Mouth with 2 large 
lips, each divided into three lobes and each lobe bearing one large 
tooth and two smaller teeth (fig. 264). A papilla is situated at the 
base of each lobe. 

Male unknown. • 
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Female 42 mm. long and 1.8 mm. thick. The esophagus is 1/8.9 of 
the total body length. The conical pointed tail is 1/80 of the jtotal 
body length. The very thick shelled eggs are small, 15.6 p long and 
6.5 |jl thick. 

II out. — Mus navalk (.sic) . 

Location. — Intestine. 

Locality. — Ambukohl, Egypt. 

Yon Linstow states that the host name given above is a manu- 
script name and not identifiable, j This might possibly have been 
Microtm riiralk.] 

PROTOSPIRURA MURIS (Gmelin, 1790) Seurat, 1913/t. 

Synonyms. — Lumbrici murk Werner, 1782; Ascark murk Gmelin, 
1790; Ascark obtma Froelich, 1791; Fumria murk (Gmelin) 1790, 
Zeder, 1803 ; S piroptera obtum. (Froelich, 1791) 
Fi idol phi, 1809; Filaria obtum (Froelich, 
1791) Schneider, 18G6; S piroptera ( Filaria ) 
obtum Itudolphi of Parona, 1898; Filaria 
murk (Gmelin, 1790) Stossich, 1897; Spirop- 
tc.ra brauni. von Linstow, 1897. 

Specific diagnosis. — Protospirura (p. 203) : 
Bather thick worms with relatively small 
heads. There are two large lips deeply incised 

moths, head, viewed to form six lobes arranged m two parallel rows 

from the front, x iso of three each (fig. 2fi. r >). When these lips are 

After Schneider, i 860 . , , , . ' , , , , , . 

closed and viewed en face, the central dorsal 

and ventral lobes are obviously larger than the others and show 

in this view a rather square outlinc.The four other lobes are 

roughly conical. The two large central lobes bear on their inner 

faces a long central tooth and two smaller teeth on each side. These 

lobeB terminate at the extremities of their squared distal ends in two 

papilliform elevations. The four smaller lobes each bear on their 

inner face one long tooth and on each side of this a series of much 

smaller serrations. There are four large papillae, one at the base of 

each small lobe near its union with the large central lobe. The 

mouth cavity at the base of the lips opens by a wide aperture into the 

prominent pharynx which is heavily lined with chitin. Numerous 

bands suspend the pharynx from the body walls. The esophagus 

is long and gradually enlarges in diameter posteriorly. It has a 

trihedral lumen. It connects with the intestine by a valve. The 

cuticle is prominently marked with conspicuous transverse striationB, 

and between the conspicuous 'striations are numerous fine striationB. 

Male 14 to 28 mm. long with a maximum diameter of over 1 nun. 
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The head attains a maximum diameter of about 240 y. The pharynx 
is about twice as long as it is thick, attaining a length of 140 y and 
a lumen diameter of 70 y. The esophagus attains a length of 3.27 
mm. and a maximum thickness of about 235 p. The nerve ring 
is located far anterior on the esophagus, about 430 y from the an- 
terior extremity in large specimens. The excretory pore is posterior 
of the nerve ring and 500 y from the anterior extremity of the body. 
The simple intestine is straight and of fairly uniform diameter from 
its anterior origin to its union with the cloaca. The posterior ex- 
tremity of tin* body is coiled in a spiral and bears two bursal alae 
(fig. 200). The uluc are well developed and rugose, with heavy, 
wavy, transverse 1 , markings. The left one is much longer and wider 
than the right. There are four pairs of 
preanal papillae, of which the posterior 
pair are nearly opposite the cloacal aper- 
ture, and two pairs of postanal papillae. 

There is an unpaired papilla on the ante- 
rior edge of the cloacal aperture. The spi- 
cules are unequal, the right spicule being 
longer, thicker, and more uniform in its 
curvature. It uttains a length of about 1.2 
mm. and a thickness near its middle of 30 y. 

The distal extremity terminates in a blunt 
end beset with very small spiny processes. 

The left spicule has a more irregular curva- 
ture, tending to abrupt bends, and has a 
chitinous lamella. It attains a length of 
about 1 mm. and a thickness, inclusive of the 
lamella, of about 30 y, as in the other spicule, or of 17 y for the body 
of the spicule exclusive of the lamella. Both spicules have an in- 
fundibular dilation proximally. In the bursal region, the ventral 
surface of the body is marked by elongate cuticular elevations formed 
by longitudinal depressions cutting into the prominent transverse 
cuticular annulations. The tail ends bluntly. The distance from 
the cloacal aperture to the tip of the tail is about 690 y in large 
specimens. The testis extends forward to a distance equal to about 
twice the length of the esophagus from the anterior end of the body. 

Female 15 to 40 mm. long with a maximum thickness of about 
1.75 mm. The thick posterior portion of the body terminates in a 
very blunt rounded end just behind the anus, the most posterior 
portion being toward the dorsal surface. The maximum head diam- 
eter is about 260 p. The esophagus attains a maximum length of 
about 4.8 mm., which is 1/9.3 of the total body length for the speci- 



Fig. 266. — PBOTOHpntuiLA. muris. 
Buesa. x 34. After 
Schneider, 1866. 
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Fig. 267.— PROTOspmuiu muris. 
Encapsuled larva from meal 
worm. After Leuckart, 
1876. 
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men, and a maximum thickness of about 450 p. It communicates 
with the intestine by a large valve. An occasional constriction of 
the intestine posterior of this valve gives rise to an appearance of the 
anterior intestine which simulates an esophageal bulb. The nerve ring 
is far forward on ihe esophagus as in the male. The anus is about 

520 fA from the tip of the wedge-shaped dor- 
sal termination of the tail. The vulva is a 
little anterior of the middle portion of the 
body, and is a rather elliptical depression. 
From the vulva the vagina extends in gen- 
eral posteriorly, though it is somewhat 
looped. The maximum length of the 
vagina and ovijeetors to the bifurcation 
where the uterine branches originate is 
about 1 mm. The uteri are divergent. The 
anterior uterus extends forward about to 
the posterior end of the esophagus. The 
elliptical eggs attain a maximum diameter 
of about 56 by 30 /*, with a shell about 4 to 5 fi thick. They contain 
an embryo when oviposited. 

Life history. — Leuckart (I8G7) and Marchi (1871) have described 
the life history of this worm. The eggs in the feces of the mouse 
are eaten by meal worms, Tenebrio species, and the embryos escape 
and make their way to the body cavity. 

In five weeks they develop to encapsuled 
larvae (fig. 2G7) very similar to the larvae 
of species of Gongylonema . 

Hosts . — Mus mu8culu8 , Epimy8 norvegi- 
cu8 (Mus decumanus ), Epimys rattus 
(Mus rattus ), Epimys alexandrinvs (Mus 
alexandrinus ) , Epimys siporanus (Mus 
siporanus ) , A podemus sylvaticus ( Mus 
sylvaticus). 

Location . — Stomach . 

Localities . — Austria (Vienna), Galicia, 

Germany (Berlin, Breslau, Greifswald), 

France (Bonnes), Madagascar, island of 
Mentawei, Brazil, Algeria, United States (Washington, District of 
Columbia; Idabel, Oklahoma ; f Colorado Springs, Colorado). 

This species often occurs in mice in large numbers. Cobbold (1879) 
states that he has seen a mouse so heavily infested that it was un- 
able to run. I have seen one case in which the empty stomach was 
distended by a number of these worms which ballooned the stomach 
walls as so many clock springs might have done. 



Fig. 2ft8 . — Proto sfiruka MUSI 8 
[SriROPTERA HRAUNl]. BURSA. 
Enlarged. After von Lm- 
stow, 1897. 
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Spiroptera brauni von Linstow, 1897 (fig. 268), has been regarded 
here as a synonym of Protospirura muris. This species was recorded 
from Epimt/s rattus ( Mus rattus) in Madagascar. It corresponds 
without conflict with Protospirura muris. 



Fio. 209 .- Protospirura ascaroidea. 

VIEWEI) FROM THE FRONT. 


Lips, 


PROTOSPIRURA ASCAROIDEA 
Hall, Z0X6, new species. 

Specific diagnosis. — Proto - 
spvrwra, (p. 203) : Large thick 
worms superficially resembling 
ascarids. The two large lips 
have a heavy chitinous invest- 
ment and are each deeply in- 
cised to form three lobes. On 
the median face each lobe bears 
a series of teeth, the middle 
tooth in each series being the 
largest and most prominent 
(fig. 269) . On each side of this 
large tooth there are three or 
four smaller teeth in the mid- 
dle lobe of each lip and two or three on the two outer lobes of each 
lip. These teeth are formed by differentiation from a continuous 

chitinous plate which forms a 
cutting edge between the teeth. 
Individual teeth may be 
notched to form secondary 
denticles. There are four large 
papillae, one at the base of 
each small lobe near its union 
with the large central lobe. 
There is a large cylindrical 
pharynx heavily lined with 
chitin (fig. 270). This chiti- 
nous lining is continuous with 
that covering the lips. Behind 
this is an esophagus which 
may be somewhat dilated at its 
anterior extremity, in which 
case it quickly diminishes in 
diameter and then gradually 
increases posteriorly, diminishing slightly at its union with the intes- 
tine. There is a valve at the union, the posterior portion of the 
esophagus being prolonged into the middle of the intestinal lumen. 
The cuticle is annulated with prominent transverse striations, and 
between these are numerous fine transverse striations. 



Vlomiu 

Fxo. 270. — Protospirura ascaroidea. Anterior 

EXTREMITY, LATERAL VIEW. 
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Male 8.5 to 4.5 cm. long and 1 to 1.5 mm. thick (fig. 271). ;The 
head attains a maximum diameter of about 260 p. The pharynx is 
about 130 long and the lumen is 60 p wide. The esophagus at- 
tains a maximum length of about 4.3 mm. and a maximum thick- 



imnt 


ness of 380 y. The nerve ring is sit- 
uated near the anterior extremity of 
the esophagus, about 450 y from the 
anterior extremity of the body. The 
intestine constricts near its posterior 
extremity to form a piriform rectum 
which connects with the cloaca. There 
are two bursal alae, of which the left 
is over three times as long as the right. 
The ventral surface in the bursal re- 
gion shows the presence in the super- 
ficial structure of numerous refractive 
bodies. It also presents the usual 
rounded oblong cuticular markings of 
this genus and related genera (fig. 
272). The spicules are unequal. 
They present a somewhat irregular 
curvature and are narrow with a di- 
lated proximal extremity. The right 
one is 1.29 to 1.43 mm. long and the 
left is 775 to 860 y long, the short one 
being shorter and the long one longer 
than the corresponding spicules in P. 
muris. There is a chitinous accessory 
piece in the vicinity of the cloacal 
aperture. The clocal aperture is on 
an elevation 860 y to 1.11 mm. from 
the posterior extremity of the body. 
The posterior portion of the body is 
coiled in one or two turns and is much 
more rigid than the anterior portion. 
It terminates in a rounded end from 
which the bursal alae recurve posto- 


no. an.-PBowwmvEA ascwoiuia. riorly and then turn anteriorly. 

There are four pairs of large pre- 
anal papillae, which are increasingly larger from the one near- 


est to the cloacal aperture to the one farthest away, and 
two pairs of large postanal papillae, of which the posterior pair, 
about midway between the cloacal aperture and the end of the tail, 
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is (hi largest and most prominent of the caudal papillae. The testis 

extends anteriorly to a point more than twice the length of the 

esophagus from the anterior end. The transformation from the 

vas deferens to the vesicula seminalis is strongly marked. 

Female 7.5 to 8.5 cm. long with a maximum thickness of over 2 
mm. (fig. 273). The posterior extremity of the body terminates in 
a blunt cone which rounds off almost hemispherically. The head 
attains a maximum diameter of about 350 p. The pharynx is about 
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Fia. 272.— PBOTOsmuRA ahcaroidea. Posterior extremity or male. 

155 jt long and the lumen is about 95 p, wide. The esophagus has a 
maximum length of about 5.2 mm. and a maximum thickness of 
about 575 p.. The nerve ring is situated near the anterior extremity 
of the esophagus, about 380 p. from the anterior extremity of the 
body. The intestine is constricted near its posterior extremity and 
then expanded in a discoid structure which connects by a short 
narrow tube with the anus (fig. 274). The anus is 1.37 to 1.46 mm . 
from the tip of the tail. The vulva is a little anterior of the union 
of the anterior and middle third of the body. The short muscular 
vagina (fig. 275) extends posteriorly from the vulva for a distance 
of about 515 p., where it meets a not so clearly delimited sphincter 
region about 260 p. long. From this the common trunk of the 
uterus, distended with eggs, extends a distance of 2.24 mm. and 
forms the two divergent uterine branches. The anterior uterus 

10000°— Proc.N.M.vol.60— 16 14 
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extends forward to the posterior extremity of the esophagus* and 
the posterior uterus extends back almost to the anus. The eggs are 

C 55 to 60 p by 32 to 35 p in 

diameter and contain an em- 
bryo when oviposited (fig. 

Host. — Geomyn breviceps. 
Location . — Stomach. 
Locality. — N orman, Okla- 

Type material. — No. 17942, 
U. S. N. M. (Bureau of Animal 
Industry helminthological ool- 

I am indebted for this mate- 
rial, as well as for much other 
material not yet described, to 
the courtesy of Mr. Herman 
Douthitt, of the University of 

It should be noted that the 
type-species of this genus has 
two cervical papillae, the 
esophagus is a third to a fifth 
as long as the body, the vulva 
is near the middle of the body, 
the bursal alae are equal, and 
each lobe of the lips bears only 
three teeth. It does not ap- 
pear, however, that these dif- 
ferences between the type- 
species and the species in- 
cluded here can be looked on 
as of more than specific value 
in view of the consistent re- 
semblance in other respects. 

P. ascaroidea is a decidedly 

no. m-Faoto«FnnntA Ascuu>n»u. nua. lar ^ r 8 P flcieS ^ P ' 

Vulva. but corresponding structures 

in the two species are very similar, and the two species are very 
closely related. 






212 proceedings of the national museum. 


fTL. 00. 



275. 276. 


FlOS. 275, 276.— PROTOSPJRURA ABCAKOIDKA. 275, TERMINAL QENITAUA OF FEMALE. 276, EOO. 

Genus PHYSALOPTERA Rudolphi, 1819. 

Generic diagnosis . — Spirurinae (p. 199) : Mouth with two equal 
lips, each with three papillae and armed with teeth. Variable 
cuticular expansions posterior of the lips. Caudal bursa formed by 
a cuticular border of the deeply excavated posterior extremity and 
with this border continuous anteriorly across the ventral surface and 
connecting the lateral borders. Many caudal papillae of which four 
pairs, two preanal and two postanal, are stalked. Two unequal or 
subequal spicules. Two ovaries. Vulva toward the anterior por- 
tion of the body. Oviparous. Parasitic in the digestive canal, 
especially the stomach, of mammals, birds, and reptiles. 

Type-species . — Physaloptera clausa Rudolphi, 1819. 

ANALYTICAL KEY TO BPECIKH OF PHYBALOPTKBA. 

1. Male 6 mm. long. Female unknown Physaloptera spirula, p. 213. 

Male, where known, 9 mm. long or longer. Females known 2. 

2. Females 7 to 13 mm. long. Males unknown Physaloptera citilli , p. 213. 

Females 14 mm. long or longer. Males known 3. 

3. Males over 20 mm. long. Females over 83 mm. long. 

Physaloptera muris-brastiOensis , p. 213. 
Males less than 20 mm. long. Females less than 38 mm. long 4. 

4. Males 15 mm. long or longer and with a pair of postanal papillae close to 

the tip of the tall. Eggs spherical, 16 to 22 y in diameter. 

Physaloptera sciuri f p. 217. 
Males less than 15 mm. long ; or if that long, with the last pair of postanal 
papillae relatively remote from the tip of the tail. Eggs elliptical and 
with a maximum diameter exceeding 22 y 5. 

5. Males 15 mm. long or longer. Females over 20 mm. long. 

Physaloptera circularls, p. 215. 
Males less than 10 mm. long. Females less than 20 mm. long 6, 

6. Bursa margin with numerous scallops. Of the sessile caudal papillae there 

are 1 large unpaired preanal and 1 large unpaired postanal, and 2 pairs of 
postanal Physaloptera rutcensorU, p. 216. 


wo. 2131. NEMATODE PARASfTES OF RODENTS— HALL, 218 

Bursa margin not scalloped. Of the sessile caudal papillae there are 1 un- 
paired preanal, 1 pair of preanal, and 5 pairs of postanal. 

Physaloptera abbreviate p. 214. 

PHYSALOPTERA SPIRULA Hemp rich and Ehrenbcrg, x8a8. 

Specific diagnosis. — Physaloptera (p. 212) : Head continuous with 
body. Mouth papillate. 

Male 6 mm. long. Caudal extremity of the body provided with 
closed bursal alae. 

Female unknown. 

Hosts. — Procavia syriaca (Hyrax syriacus) , (?) Procavia capensis 
(Hyrax oapensis). 

Location. — Large intestine. 

Localities . — Syria and Arabia. 

This species has been left in the genus Physaloptera because it was 
put in that genus and there is no evidence to show where it belongs. 
At the same time, the head structure, the size of the male, and the 
site of infestation suggest that this is not a species of Physaloptera 
within the present limits of the genus. Molin (1860c) has listed this 
species, apparently erroneously from Hyrax oapensis (=Prooavia 
capensis). 

PHYSALOPTERA CITILLI (Rudolphi, iStp) Hall, 1916. 

Synonym. — Spiroptera cititti Rudolphi, 1819. 

Specific diagnosis. — Physaloptera (p. 212) : Body curved. Anterior 
extremity very slightly attenuated. Head rounded, continuous with 
the body, and with the cuticle inflated. Mouth with two large lips. 
Six head papillae, of which there are two conical papillae situated 
on each side near the angle of contact of the two lips, and one spheri- 
cal papilla at the base of each lip. Cuticle densely striate trans- 
versely. 

Male unknown. 

Female 7 to 18 mm. long and 400 p thick. -Posterior extremity 
obtuse. Vulva in anterior portion of body. 

Host. — Citellus citellus (Arctomys citillus) . 

Location . — Stomach. 

Locality. — Not given. 

Molin (1860u) has intimated that this species belongs in the genus 
Physaloptera, and, inasmuch as the evidence favors this view and 
the genus Spiroptera, to which Rudolphi assigned it, is without 
standing, it has accordingly been transferred to Physaloptera. 

PHYSALOPTERA MURIS-BRAZ 1 LIEHSIS Dtauta*. tMt. 

Synonym. — Spiroptera bilabiata Molin, 1860a, not Spiroptera bila- 
biate (Creplin, 1829) Du jar din, 1846. 

Specific diagnosis.— Physaloptera (p.212) : Body attenuated ante- 
riorly «id enlarged posteriorly. There are two large lips, each with 
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a large flat papilla (fig. 277). The lips bear a small obtuse tooth 
externally and some leaflike inner teeth. The body is annulated with 
prominent transverse striations. 

M ale 24 to 80 mm. long. There are one impaired preanal papilla 

and one pair of preanal papillae, and one 
unpaired postanal papilla and three pairs 
of postanal papillae (fig. 278). The un- 
paired preanal papilla is situated on the 
anterior edge of the cloacal aperture, and 

FlO. 277. — 1 JlYNALOPTEfcA HUB1H- ,, . , . . . ’ " 

bkaziliensis. i jp, lateral view. unpaired postanal papilla is situated 

Enlarged, after von i>ra»- between the first and second pairs of post- 

anal papillae. 

Female 34 to 45 mm. long. Caudal extremity straight and very 
obtuse. Anus close to tip of tail. 

Host. — u Mus brazilwnMH” 

Location, . — Stomach and small in- 
testine. 

Locality. — Brazil. 

This species was restudied by von 
Drasche (1882). 

Diesing uses this name in the form 
Phy8aloptera rrvuris braailierms . It 
is apparently binomial in intent and 
has been retained here with the addi- 
tion of the hyphen to conform to 
present usage. 

PHY8ALOPTERA ABBREVIATA Rudolphi, 

1819. 

Synonym. — Physaloptera abbreyi- 
aia Rudolphi of Parona, 1909. 

Specific diagnosis. — Physaloptera 
(p.212) : Body brood and compressed. 

Cuticle thick and strongly undulant. 

Two thorn-shaped cervical papillae, 
one in the dorsal and one in the ventral line. Mouth with two large 
lips, each bearing a large wedge-shaped tooth and on the inner faoe 
a number of small teeth (fig. 279). Each lip bears three papillae. 
The esophagus is one-twelfth as long as the entire body. 

Male 9 mm. long and 600 » thick. The bursa has a scalloped edge 
(fig. 280). The ventral surface of the body in the bursal region bears 
numerous conical cuticular points in longitudinal rows. There are 
one pair of sessile preanal papillae and one unpaired preanal papilla, 
and five pairg of postanal sessile papillae. The three preanal papillae 
and the first two pairs of postanal papillae are situated close to the 



I NWS. Posterior extrkicitt or male, 
VENTRAL VIEW. ENLARGED. AlfBS 
von Drasche, 1883. 
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doacal aperture. The spicules are long and bent. The larger spic- 
ule Is 2.7 mm. long. The tail is one-twenty-seventh as long as the 
entire body. 

Female 18 mm. long and 870 (t thick. The rounded tail end is one- 
forty-seventh as long as the entire body. The vulva is in the anterior 
portion of the body 
and divides the body 
in the ratio of 8:81. 

The thick-shelled eggs 
are elliptical and are 
86 by 20 p in diameter. 

Host. — Oraphiurus 
murinus. 

Location. — Stomach. 

Locality. — Bhuinga, 

Africa. Fia. 27 #.— Physalohxka abbbxviata. Anterior kxtbkm- 

This species was de- "*• a™* von Un8I0W - 188S - 

scribed from reptiles and has been reported from reptiles. Von 
Linstow (1888) has reported it as a pseudo-parasite in the stomach 
of Ciconia alba , in which case it was apparently to be referred to 

snakes forming part of the diet. 
Parona (1909) reports it from 
Oraphiurus murinus , under the 
name Ph. abbreyiata, which is 
apparently a misprint for Ph. 
abbreviala. He states that there 
were two males and three fe- 
males, but makes no comment 
of any sort. The record is 
strongly suggestive of an error 
of some sort. If there is no 
error, then the record, or a rec- 
ord of anything quite out of the 
ordinary, should carry some 
comment to relieve the reader 
of the suspicion that there is 
an error of some sort. 

PH Y 8 ALOFT ERA CIRCULARI8 
von Linatow, 1897. 

Specific diagnosis * — Physa- 
loptera (p. 212) : The head is 
surrounded by a cuticular fold. There are two lips, each projecting 
forward in a small cone and bearing two rounded swellings on the 
inside and three papillae on the outside* The cuticle is deeply stri- 
ated transversely at intervals of 44 /a. 



Pro. 280 . — Phybalopteea abbbevxata. Pobte- 

MXOM XXTEKMITT Of HALE, VEXTEAL VIEW. Bx- 
ZtAXQED. Aim VOX LUfSTOW, 1888 . 
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Male 15.2 mm. long and 800 p thick. The esophagus is 1/4# of 
the entire body length and the tail is 1/15.4 of the entire body length. 
The cloacal aperture is surrounded by a circular cuticular fold (fig. 
281) . There are a pair of sessile preanal papillae close to the cloacal 
aperture anteriorly, and an unpaired sessile postanal papilla close to 
the cloacal aperture posteriorly. There are 
also three pairs of sessile postanal papillae, 
the last of which is remote from the posterior 
extremity of the body, and the first two of 
which are close together. 

Female 24 mm. long and 1.9 mm. thick. 
The tail is one-sixty-first of the entire body 
length. The very thick-shelled eggs are 
elliptical and 49 by 33 /* in diameter. 

Host. — Epimys rattus ( Mus rattus). 
Location. — Stomach. 

Locality. — Madagascar. 

Von Linstow, in his description of this 
species, notes that the caudal papillae are 
different from those in Ph. muris-brazUiensis. 

no. 2 M.-PHTSALOPTEBA cm- PHYSALOPTERA RUWENZORII Parana, 1907. 

cu laris. Posterior ex- 
tremity or male, ventral Specific dici^/TWsi-S . — Phiy%oHopteT(l (p. 212) l 

now mw”** V01t LtN ' Body attenuated for a short space anteriorly. 

Head with lips limiting the large buccal 
aperture with small papillae on each and without lateral membranous 
lobes (fig. 282). The teeth are large, conical, and mammilated. The 
esophagus is one-sixth or more of the entire body length. The in- 
testine is straight. 

Male 9 to 9.5 mm. long. The copulatory bursa (fig. 283) is large. 
It comprises a large circular expansion anteriorly, prolonged poste- 
riorly by a conical portion. The circular anterior 
portion bears a large sessile unpaired preanal pa- 
pilla and a large sessile unpaired postanal papilla. 

The conical posterior portion bears two pairs of 




large sessile postanal papillae. The spicules are Fia. va,-vmuiot- 


straight except for a slight curve at the distal ex- 
tremity. The spicule sheath is imbutiform, with a 


niu Bvwsmoin. 
Head, iatibal 
view, Enlarged. 


circular aperture posteriorly' (fig. 283). The testis paboba 

extends forward to the level of the posterior ex- 


tremity of the esophagus. 


Posterior of this point it is looped, but it 


becomes straight at the anterior origin of the posterior third of the 


body. 

Female 14 to 17 mm. long. The tail is long, attenuating toward 
the extremity. The vulva is at the union of the anterior and middle 
third of the body. It has an elevated margin and is surrounded by 
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papillae (fig. 284). The anterior ovary extends forward as far as the 
posterior extremity of the esophagus. The very numerous eggs are 
large, elliptical, and thick shelled, and not well developed when 
oviposited. 

Hosts. — Arvicanthus abyssinicug, Epimys ugandae {Mm ugandae). 

Location. — Intestine. 

Locality . — Fort Portal, Africa. 

Parona (1909) states that there are two 
small papillae posterior of the clocal aper- 
ture, but his figure is not in harmony with 
this. He also says that the body is not 
striated, but this is contradicted by his 
figures and is contrary to the condition 
customary in Physaloptera and related 
genera. 

I have assumed in the key that eggs stated 
as “large” exceed 22 p in diameter. That 
these eggs should not be 



no. 183.— Phtsalowera BU- 

WENZORII. «, POSTERIOR EX- 
ntEURT OF kale; 6, SPI- 
CULES. Enlarged. A pter 
Parona, 1909. 


PHY8ALOTERA 8CIURI 
Parona, >Bj8. 


Fia. 381.— PHTSALOP- 
TERA BVWENXOBIL 

Vulva. Enlaroed. 
After Parona, 1909. 


Specific diagnosis . — 

Physaloptera (p. 212) : 

Mouth with two large lips 
of circular contour. Each lip bears leaflike external teeth and has 
two papillae at its base (fig. 285). There is a large cuticular ring 
at the base of the head. The cuticle is transversely striated. 

Male 16 mm. long and 500 |A thick. The head is 13 |a in diameter 
at the level of the cuticular ring. The cuticular striations are at 
intervals of 25 p and are more distinct in the posterior portion of the 
body. The bursa is large and lanceolate in outline (fig. 286). No 
sessile preanal papillae observed. There are three pairs of sessile 
postanal papillae and one unpaired sessile postanal papilla. This 
latter is close to the cloacal aperture. The posterior pair of post- 
anal papillae are close to the tip of the tail and the other two pain 
of postanal papillae are near the margin of the bursa and approxi- 
mately midway between the posterior pair and the unpaired papilla. 
There are numerous cuticular elevations in the postanal region, a 
prominent series extending from the last pair of postanal papillae to 
the last pair of stalked papillae. The cloacal aperture is large and 
circular and has a scalloped, elevated margin. 
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Female 17 to 82 mm. long and 1 mm. thick. The posterior ex- 
tremity is obtuse. The vulva is not prominent and is located sear 
the union of the anterior and middle thirds of the body. The small 
eggs are spherical and are 16 to 22 p in diam- 
eter. 

Host. — Sciurus melanogaster. 

Location. — Stomach and intestine. 

Locality. — Island of Mentawei. 

Parona (1909) states that there is a single 
uterus extending posteriorly from the vulva, 
“ L’utero ad un solo tubo e che si estende all’in- 
fio. ass. - physaloptbra dietro.” This can hardly be accepted as cor- 
t bimi ty, lateral view, rect, even on Parona’s authority. His figures 
wok^ims Am * PA " indicate that this is a species of Physaloptera, 
and it is more likely that one branch of a uterus 
has been overlooked, a very simple matter, than that we have here a 
species with the other characteristics of Physaloptera, but with a 
single uterus. Incidentally it may be noted that the shape of the 
eggs is unusual, and correlated with the small size it 
su gg ests that the eggs observed were immature. 

Subfamily ABDUKNNTNAE Railliet and Henry, 

1011 . 

Subfamily diagnosis. — Spiruridae (p. 190) : Mouth 
with two lips leading into a pharynx, which is 
strengthened by cuticular ridges in the form of rings 
or spirals. Spicules unequal, the longer several 
times the length of the shorter. Four pairs of pre- 
anal papillae. Eggs containing embryos when ovi- 
posited. 

Type-genus. — Arduenna Railliet and Henry, 1911. 

Genus PHYSOCEPHALUS Diesing, 1861. 

Generic diagnosis. — Arduenninae (p. 218) : Body 
elongated, tapering Blightly anteriorly. Head 
marked off from the remainder of the body by a 
cuticular inflation ending abruptly in a circular line no. sm.-phtba- 
a short distance anterior of the posterior end of the bvssa *°ekI 

pharynx. Extending from the base of the cuticular um« ». Am* 

inflation to about the middle of the body are six 18 *' 

lateral alae, three on each side, the middle wing of each side 
being wider than the others. Mouth with two lips, each in- 
cised to form three lobes and each lobe bearing one papilla. The 
month communicates with an inconspicuous buccal cavity which is 
without teeth, and this in turn opens into a relatively long and 
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wide pharynx. The walls of the pharynx are marked by cuticular 
ridges in the form of both spirals and rings and extending the length' 
of the pharynx. The tail of the male is twisted spirally and fur- 
nished with a narrow symmetrical bursa supported by four pairs 
of preanal papillae. Spicules long and unequal, the left spicule 
about five times as long as the right. Vulva somewhat posterior of 
the middle of the body. Eggs smooth, with thick shells, and con- 
taining embryos when oviposited. Endoparasitic in the stomach 
of Suidae and rodents. 

Type- specie* . — Physoae phalus sexalatus 

(Molin, 1860a) Diesing, 1861. 

PHYSOCBPHALUS MEDIOSPIRALIS (Molin, x86oa) Hall, 1916. P 

Synonyms* — Spiroptera mediospiralis Molin, I 

1860ft ; Spiroptera tap iri-americani in M. C. V. l 

of Molin, 1860ft; Spiroptera caviae aguti in M. 

C. V. of Molin, 1860ft; Spiroptera chrisoptera 

Molin, 1858ft, of von Drasche, 1882. no. a« 7 .-PHTaociEPHALus 

Specific diagnosis.— Physocephalus (p. 218) : 

Body twisted spirally in the middle, attenuate x 2 * 0 . Am von 
anteriorly and enlarged posteriorly. Head dis- Uraschb > I884 - 
tinct from body and with inflated cuticle (fig. 287). Pharynx with 
rings and spirals. Anterior extremity gradually attenuate and trun- 
cate at head end. Three lateral alae on each side, the median the 
larger, and all transversely striated. Posterior extremity thickened. 

Male 26 to 36 mm. long and 400 |a thick. Posterior extremity 
twisted in a spiral of three turns and terminating obtusely. Bursal 
membrane sustained by four papillae. One spicule is long, thick, and 
tubular; the other spicule not noted. 

Female 40 to 46 mm. long and 600 |i thick. Posterior extremity 
thickened and only slightly bent; terminates in an obtuse, umbonate 
tip. Anus near the tip of the tail. Vulva not observed. 

Host. — Dasyprocta aguti (Dasyprocta agouti). 

Location. — Stomach. 

Locality. — Brazil. 

In the above description the statement that the pharynx has rings 
and spirals is based on a statement that the body is so marked. It 
is very easy to get the impression that the markings of the pharynx 
are on the body in mounts of Physocephalus and Arduema. More- 
over, such spiral markings would be highly exceptional in the body, 
Whereas they fit with the rest of the description if regarded as 
pharyngeal markings. 

Von Drasche (1882) regards Spiroptera mediospiralis Molin, 
1860a, and Spiroptera chrisoptera Molin, 1858a, both of which 
species have been reported from Tapirus amerieams , as identical. 
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If this view is correct, the specific name used here is the wrong one. 
Von Drasche examined the material for both species. On the other 
hand, Molin (1860a) groups these species in two different groups 
in his monograph of the genus Spiroptera, regarding S. mediosjnralis 
as armed and S. ohnsojdera as unarmed. In view of the fact that 
modern parasitologists have confused Arduewna strongylina and 
Physocephalus sexalatus from swine in recent years, it would not be 
surprising if two different species looked alike to von Drasche. Ac- 
cordingly, S. mediosjnralis , which is the one of the two species in 
question which has the characteristic six lateral alae and is the one 
reported from Dasyprocta agouti , is transferred to Phs/soeephafau, 
leaving the possible identity of Spiroptera chrisoptera to be deter- 
mined, if possible, by a reexamination of the original material or a 
study of new material from the hosts in question. 

Physocephalus mediospiralis is described as having a head with 
four tubercles in cruciform arrangement and with pointed apices, and 
with an orbicular, large, bare mouth. This hardly conforms to the 
generic characteristics of Physocephalus, but in view of the agree- 
ment on other points it seems likely that further study would result 
in a better statement of the lip and mouth structure which would 
conform with the generic characteristics. 


Subfamily uncertain. 

ANALYTICAL KEY TO UNPLACED SPECIES OP SPIBUBIDAE. 

1. Found in urinary bladder Spiroptera rattl, p. 221. 

Not found In urinary bladder 2. 

2. Adult worms with 4 lateral alae in cruciform arrangement. 

Spiroptera quadrialata , p. 221. 

Adults or larvue without laterul alae 8. 

8. Adult worms with a bifid tail ; found in liver Filaria bi/lda, p. 221. 

Adults without a bifid tail, or larvae ; not found in liver 4. 

4. Adult worms found in the body cavity Filaria conioa, p. 222. 

Larval, or probably larval, worms 5. 

5. IJndescribed species found in esophageal nodules— Spiroptera hystrichis , p. 222. 

Not found in esophageal nodules 6. 

6. In abdominal cavity, stomach, walls of stomach, and in cecum of Boar* 

turn* tetradactylus ( Dipus tetradactylus) . 

Nematoideum dipodis-tetradaotyli , p. 228. 
Not reported from Scarturus tetradactylus (Dipus tetradactylus) — 7. 

7. Undescribed species from stomach of Mus species (Mus minimus). 

Spiroptera species von Linstow, p. 228. 
Described species from cysts in walls of digestive tract of rat 

Spiroptera species Gerstaecker, p. 228. 

It is quite possible that some of the species listed in this key are 
not properly referable to the Spiruridae or even to the Filarioidea. 
In the absence of adequate data, the judgment and authority of the 
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person proposing the name is all we have on which to assign species 
to higher taxonomic groups. 

SPIROPTERA RATTI Dialing, itgi. 

Specific diagnosis. — None. 

Host. — Epimys rattus (Mils rattus). 

Location. — Urinary bladder. 

Locality. — Germany (Berlin). 

This species was proposed for a nematode recorded by Gurlt with 
no data other than the host, location, and locality, and must be re- 
garded as a nomen nudum. The worm may or may not have been 
Trichosomoides crassicauda. 

SPIROPTERA QUADRIALATA Molln, 

Specific diagnosis. — Spiruridae (?) (p. 190): Head continuous 
with body. Mouth aperture triangular and provided with papillae. 
No lips or buccal cavity. Anterior extremity abruptly attenuate, with 
truncate tip. Body with four broad lateral alae arranged in cruci- 
form fashion. 

Male unknown. 

Female 8 mm. long and 200 (i thick. Posterior extremity of body 
gradually attenuates to form a long and very sharp cone. The anus 
is remote from the tip of the tail. The vulva is in the posterior por- 
tion of the body. It has two lips and bears papillae anteriorly and 
posteriorly in the median line. 

Host. — Mus musculus. 

Location. — Stomach. 

Locality. — Brazil. 

The above description suggests that there is an error here. While 
the site of infestation and the claim that the vulva is in the posterior 
portion of the body would bear out the assignment of this species to 
the genus Spiroptera, other things throw considerable doubt on this. 
The structure of the tail and position of the anus suggest Oxyuris, 
and, in view of the alae, this worm is probably Oxyuris tetraptera, 
erroneously reported from the stomach of its customary host. The 
record as to the position of the vulva is probably due to an error in 
observation. 

FI LARI A BIFIDA Molln, 18586. 

Synonyms. — Filaria muris-scandentis of Molin, 18586 (label 
name) ; Dicheilonema, bifidum (Molin, 18586) Diesing, 1861. 

Specific diagnosis. — Spiruridae (?) (p. 190) : Body attenuated at 
both extremities, with a very short bifid tail tip. Mouth elliptical, 
with two small unarmed lips. 
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Male 60 mm. long. Posterior extremity spirally enrolled. 

Female . — Posterior extremity curved. 

Host. — K annahateonvys amblyonyx ( Dactylonvys amblyonyx). 

Location. — Liver. 

Locality. — Brazil (Majo and Ypanema). 

This is one of the species placed by Diesing (1861) in his genus 
Dicheilonema. This genus is based on a rather uncertain set of 
characters. In his generic diagnosis he states that there are usually 
two ovaries in the female, but occasionally more. The type-species, 
Dicheilonema labiatum (Creplin, 1825) Diesing, 1861, selected by 
Stiles and Hassall (1905), has five ovaries. Since it is more unlikely 
that Filaria bifida has five ovaries than that it has two, the genus 
Dicheilonema has been left out of consideration in this paper. 

FILARIA CONICA Molin, 1858b. 

Synonym. — Dicheilonema conicum (Molin, 18586) Diesing, 1861. 

Specific diagnosis. — Spiruridae ( '( ) (p. 190): Filiform body attenu- 
ated anteriorly and posteriorly but increasing slightly in diameter 
in the vicinity of the mouth. Mouth elliptical, with two small coni- 
cal unarmed lips. 

Male unknown. 

Female 42 mm. long and 500 p thick. Posterior extremity curved, 
with a mucronate tip. 

Hosts. — Dasyprocta aguti ( Dasyprocta agouti), Myoproctaaeouchy 
( Cavia acushy). 

Location. — Abdominal cavity. 

Locality. — Brazil. 

As in the case of Filaria bifida , this species has been placed by 
Diesing (1861) in his genus Dicheilonema , but that genus has not 
been held to apply in this case for the reasons given in discussing the 
foregoing species. The incomplete description does not permit of 
placing the species in any other genus. 

SPIROPTERA HYBTRICHIS (Rudolph!, 1S09) Rudolph!. iSip. 

Synonym. — Strongylus hystrichis Rudolphi, 1809. 

Specific diagnosis. — None. 

Host. — Hystrix cristata. 

Location. — In nodules in the esophagus. 

Locality . — Italy. 

The finding of this worm was recorded by Redi (1708). The 
name given by Rudolphi is entirely unaccompanied by descriptive 
data and is a nomen nudum. There is no evident reason why the 
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worm should be transferred from the genus Strongylvs to Spiroptera, 
but in default of any contradictory indications his latest choice is 
followed instead of the earlier one. 

NEMATOIDEUM DIPODIS-TETRADACTYLI Cnplin, >844. 

1 Specific diagnosis. — None. 

Host. — Scarturm tetradactylus ( Dipus tctradmtylus). 

Location. — In abdominal cavity, the stomach, the walls of the 
stomach, and the cecum. 

Locality. — Germany (Breslau). 

This record is placed here on the chance that it might be a larval 
member of the Filarioidea. There is no more likelihood of this, 
probably, than there is that it is a member of the Strongyloidea. 
The name Nematoideum is noncommittal, as it is a collective group 
name without generic status or type species, and is erected for the 
reception of species that can not be referred to any existing genera. 


SPIROPTERA specie* von Linstow, xgox. 

Specific diagnosis. — None. 

Host. — Mue species (“ Mus minimus”). 

Location. — Stomach. 

Locality. — Nyassa Lake, German East Africa. 

Von Linstow states in comment that the material covered by this 
record was sexually undeveloped. 


SPIROPTERA epecies Ocritaecker, x866. 

Synonyms. — Spiroptera species Bakody, 1866; Trichina bakodyii 
Cobbold, 1879. 

Specific diagnosis. — Spiruridae (?) (p. 190) : Cysts 640 to 700 p 
long and 520 |i. thick. The coiled-up worm in the cyst occupies a 
lumen 850 to 870 p in diameter, while the cyst wall is 100 to 120 p 
thick (fig. 288). The larva is 1.4 mm. long and 100 to 110 it. thick 
The body appears compressed rather than slender. It narrows 
close to the anterior end and attenuates to form a conical termi- 
nation posterior of the anus. The cuticle is transversely striated. 
On each side of the mouth aperture the head projects in a small, 
pointed, conical, sharply contoured papilla (fig. 289). The anal 
aperture is ventral, but it lies toward the periphery in the coiled-up 
worm in the cyst and so gives the impression of being dorsal. The 
tail ends in a knob-shaped process bearing on its surface small 
conical spines (fig. 290). One specimen shows seven of these on the 
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terminal edge and five or six on the upper surface of the knob. The 
posterior portion of the intestine is slightly bent in an 3 shape. 
Host. — E pithy s species, “ rat.” 

Location .— Encysted in walls of the digestive tract. 

Locality . — Hungary (Budapest). 



Gerstaecker notes that these worms, which 
were collected by Bakody, differ in size and 
in other respects from Trichinella spiralis 



288. 


m 


290. 


Figs. 28^290.— Spiboptera species. 288, o, Worm in cyst; b , removed from cyst. After Gers- 
taecker, 1806. 289, Anterior extremity. Enlarged. After Gerstaecker, I860. 290, Posterior 

EXTREMITY. ENLARGED. AFTER ClERflTAECKER, 1866. 


It might also be noted that they do not agree with the larval Ollu- 
lanus , which might also be considered as a possibility in this case. 
The posterior extremity does agree with that of larval members of 
the Filarioidea, such as the larval Habronema miscae described by 
Ransom (1913). 

There are some minor discrepancies in the measurements given for 
the cysts in the above description. 



ADDENDUM. 


Sourat (1916: Compt. rend. Soc. do biol., Par., v. 79 (2), pp. 64-68, 
figa. 1-3) lias recently divided Oxyuris as follows: Oxyuris Rudolphi, 
typo 0. equi (Sclirank) ; Passalurus Dujardin, type P . ambiguus 
(Rudolphi); Syphacia Seurat, type S. ohvelata (Rudolphi); and 
FumreUa Seurat, typo F. vermicularis (Linnffius). Railliot and 
Henry (1916: Ibidem, v. 79 (3), pp. 113-115) follow him with a 
paper dividing the Oxyuridao into five groups as follows: (1) Those 
forms with a single spicule, no gubcrnaculum, and the vulva anterior 
to posterior in location; (2) those with one spiculo and a gubemacu- 
um, vulva anterior or posterior; (3) those with two equal spicules, 
no gubemaculum, and vulva in tho middle or posterior; (4) thoso 
with two equal spicules and a gubcrnaculum, and the vulva in tho 
middle or rarely anterior; (5) thoso with two unequal spicules and a 
gubemaculum, and with tho vulva near the anus. The species 
included in the present paper would fall for the most part in the 
genus Syphacia, which is in the second group; 0. triradiata appar- 
ently remains in the restricted genus Oxyuris, in the first group; and 
some may fall in Enterohius (of which FusarcUa and Oxyurias are syn- 
onyms) in the first group. The genus Welcomea Sambon, 1907, 
founded on the eversion of the vagina, may need to be considered 
with a view to differentiating its species from thoso of Syphacia. 

Seurat (1916: Ibidem, v. 79 (3), pp. 143-146, figs. 1-5) notes that 
Protospirwra numidica Seurat, 1915, originally described from Felis 
ocreata, is a pseudo-parasite in that host and a normal parasite of 
Arviccmthis barbarus. P. numidica is smaller than P. ascaroidea, 
since the female attains a maximum length of not over 35 mm.; the 
lobes of the lips have fewer denticles (2 to 4) than P. rmris; and the 
eggs are much larger (52 p long) than those of P. labiodentaid * Re- 
ported from Algeria. 

Seurat (1916: Ibidem, v. 79 (3), pp. 146-149, figs. 1-2) has noted 
that Rictvlaria proni Seurat, 1915, described from Herpestes ichneumon 
is likewise a pseudo-parasite with Arvicardhis barbarus as its normal 
host. This species is larger than R. coloradensis, since the female 
attains a maximum length of 39.7 mm., and can be differentiated 
from the other species of Rictularia from rodents by the fact that 
the vulva is in the region of the thirty-fourth pair of combs. Re- 
ported from Algeria. 
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LIST OF HOSTS AND THEIR PARASITES. 


RODE1VT1A. 

Family Mttbidae. 


Apodemus sylvaticus: 

Triclvuris muris. 

Trichosoma muris-sylvatici. 
Oxyuris obvclata. 

Oxyuris atroma. 

Oxyuris tetraptcra. 
Heligmosomum laevc. 
Heligmosomum minutum . 

Vianmia polygyra. 

Rictularia cristata. 

Protospirura muris. 

Arvicanthi* abyssinicus : 

Trichuris muris . 

Physaloptcra ruwenzorU. 
Arvioanthis barbarus: 

Oxyuris obvclata. 

Rictularia proni. 

Protoapirura numidica. 
Arvicanthis pulchellus: 

Strongylus minutoidea. 

Arvicola amphibius: 

Trichosomum lemmi. 

Trichuris muris. 

Oxyuris obvelata. 

StrongyUis lemmi [?]. 

Arvicola arvalis. See Miorotus arva- 
lis. 

Arvicola oampestris. See Miorotus ar- 
valis . 

Arvicola glareolus. See Evotomys gla- 
reolus . 

Arvicola rubidus. See Evotomys gla- 
rcolus . 

Arvicola subterraneua. See Pitymys 
aubtcrraneus . 

Crioetomys gambianus: 

Heterakis spumosa. 

Cricetus cricetus: 

TrichineUa spiralis . 

Oxyuris tetraptera . 

Cricetus frumentarius. See Cricetus 
cricetus . 

Cricetus vulgaris. See Cricetus crice- 
tus. 


Dipodilla campcstris. See DipodUlus 
campcstris. 

IHpodillus campcstris: 

Allodapa elongate. 

Heligmosomum laevc. 
Gongyloncma brcvispiculum. 
Epimys alexandrinus : 

Ucpaticola hcpatica. 

Protoapirura muris. 

Epimys norregieus : 

titrongyloides papillosus. 
Capillaria annulosa. 

Capillaria schmidti. 

// cpatieola hepat ica. 
Trichosomoidcs vrassicauda . 
TrichineUa spiralis. 

Heterakis spumosa. 
Heligmosomum brazilumse. 

8 trongylus species. 

Gongyloncma ncoplasticum . 
Protospirura muris. 

Epimys rattus: 

Capillaria annulosa. 

Capillaria papillosa. 

Trichuris muris. 

Trichosomoidcs crassicauda. 
Heterakis spumosa. 

Oxyuris obvelata. 

Gongyloncma neoplasticum. 
Protospirura muris. 

Physaloptcra circularis. 

Spiroptera ratti. 

Filaria species. 

Epimys siporanus: 

Protospirura muris. 

Epimys surifer: 

FUaria muricola. 

Epimys ugandae: 

Trichuris muris. 

Oxyuris obvelata. 

Physaloptera ruwenzorU. 

Epimys species (reported from “rat”) : 
Spirura talpae. 

Spiroptera species. 
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RODENT1A— Continued. 
Family Muridak — Continued. 


Evotomys glareolus: 

Oxyuris obvelata . 

Evotomys rutUus : 

Oxyuris obvelata. 

Fiber zibethicus. See Ondatra zibeth- 
ica. 

I [caper omy 8 Icueogaster. See Ony- 
chntnys Icucogastvr. 

Hesperomys nasutus . See Pcromys - 

cus na8utus. 

Hesperomys physodes. See Holo- 
chlluR physodes. 

He8peromy8 species : 

Filaria circularis. 

Holochilomys brasiliensis. See Holo- 
eltilus brasiliensis. 

If olochilus bra8ilicri8i8 : 

Trichuris muris . 

Oxyuris obvelata. 

H olochilus phy8odcs : 

Trichuris muris. 

Oxyuris obvelata. 

Ley gad a minutoides. See Mus minu - 
toides. 

Lemmus amphibiu8. See Arvicola 
amphibius. 

Lcmmus arvalis. See Microtus ar- 
valis. 

Lemmus dasytrichus. See Oxymyc- 
tcru8 rufus. 

Lemmus rutilus. See Bvotomys ru- 
tilus. 

Mioromys minutus: 

Oxyuris obvelata . 

Microtus arvalis: 

Trichuris muris. 

Oxyuris obvelata. 

Heligmosomum costellatum. 

Heligmosomum minutum . 

Viannaia polygyra . 

Hellgmosomoidcs linstowi. 

Mus albus: 

Trichinella spiralis. 

Mus alexandrinus. See Epimys alex- 
andrinus. 

Mus amphibius. See Arvicola am- 
phibius. 

Mus arvalis. See Microtus arvalis. 

Mus braziliensis: 

Physaloptera muris-braziliensis. 

Mus capmsis . See Georyohus oapm- 
sis. 


Mus decumanus. See Epimys nor- 
vegicus. 

Mus mittimus. See Mus si>ecies. 

Mus minutoides: 

Ascaris species. 

Oxyuris obvelata. 

Mus minutus. See Mioromys minutus. 
Mus musculoides: 

Oxyuris obvelata. 

Mus mmculus: 

Capillaria bacillata. 

Trichuris muris. 

Trichosoma muris-museuU. 

1 Trichinella spiralis . 

Oxyuris obvelata. 

1 Oxyuris tctraptcra. 

Strongylus lemmi [?]. 

* Ollulanus tricuspis. 

Gongylonema musculi. 
Gongylonema neoplasticum. 

I Protospirura muris. 

Spiroptera quadrialata. 

Mus musculus albus: 

Oxyuris obvelata. 

Mus navalis: [Possibly Microtus ni- 
valis.] 

Protospirura labiodentata. 

Mus norvegicus. See Epimys norvegi - 
cus. 

Mus rattus. See Epimys rattus. 

Mus siporanus. See Epimys siporanus. 
Mus species; 

Spiroptera species. 

Mus surifer. See Epimys surifer . 

Mus sylvaticMS. See Apodcmus syl- 
vaticus. 

Mus ugandac. See Epimys ugandae. 
Neotoma cinerea rupicola: 

Ncmatodirus neotoma. 

Neotoma desert orum: 

Ncmatodirus neotoma. 

Neotoma floridana baileyi: 

Nematodirus neotoma . 

Neotoma mexieana fallax: 

Oxyuris obvelata. 

Nematodirus neotoma. 

Nyctomys species: 

Microfilaria plimmeri. 

Ondatra zibethioa: 

Capillaria ransomia. 
Trichostrongylus flberius. 

Trichuris opaoa. 
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RODEimA-Continued. 


Mueidae — Continued. 


Family 

Onychomys leueogastcr: 

0xyuri8 obvelata. 

Otomys irroratus: 

Stronpylus cavalli. 
Uncinaria muridis. 

Otomys irroratus tropicalis: 
Stronpylus cavalli. 
XJncinuria muridis. 

Oxy my clerus nasutus: 

Oxyuris obvelata. 


Oxymycterus rufus: 

Rictularioides amphiacanthum , 
Pcromyscus nasutus: 

Oxyuris obvelata. 

Pitymys subtcrraneus: 

Oxyuris obvelata. 

II cligmosomum laevc . 
llcligmosomum minutum. 


Family Geomyidak. 


Oeomys breviceps: 

Protospirura ascaroidca . 


Thomomys fossor: 

Trichuris fossor. 
Heligmosomum vexillatum. 
Ransomus rodentorum . 


Family Octodontidae. 


Ctenodactylus gundi : 

Oxyuris hilgerti. 

Seuratum tacapense. 

Nematodirus spathiger. 
Dactylomys amblyonyx. See Kanna - 
bateomys amblyonyx. 

Echinomys antricola. See Thrichomys 
apereoides. 

Euryzygomatomys rufus: 

Eilaria diacantha. 
Euryzygomatomys spinosus: 

Filaria diacantha. 

Isothrix bistriata: 

Trichuris muris. 

Isothiix pachyura. See Thrichomys 
pachyurus. 


Kannabatcomys amblyonyx: 

Eilaria bifida. 

Lonchcres bistriata. See Isothrix bis- 
triata. 

Loncherc8 rufa. See Euryzygomatomys 
rufus. 

Mesomys spinosus. See Euryzygoma- 
tomys spinosus , 

Myocastor coypus: 

Oxyuris harnata. 

Myopotamus coypus. See Myocastor 
coypus. 

Th richom ys apereoides : 

Trichuris muris. 

Thrichomys pachyurus: 

Stronpylus isotrichis. 


Family Dasypkoctidak. 


Agouti paca. See Cuniculus paca. 
Cavia acushy. See Myoprocta acouchy. 
Cavia agouti. See Dasyprocta aguti. 
Cavia paca. See Cuniculus paca . 
Coelogcnys paca. See Cuniculus paca. 
Cuniculus paca: 

Subulura uncinata . 

Stronpylus sedecimradiatus. 
Dasyprocta agouti . See Dasyprocta 

aguti. 


Dasyprocta aguti: 

Trichuris gracilis. 

Hcterakis verrucosa. 
Eucyathostomum copulatum. 
Filaria conica. 

Physocephalus mcdiospiralis . 
Myoprocta acouchy: 

Filaria conica. 


Family Ebethizontidae. 

Ceroolabes prehensilis . See Coendou Erethizon dorsotum: 

prehensilis. Oxyuris evoluta. 

Coendou prehensilis: Stronpylus simplex . 

Filaria diacantha. Filaria subcutanea. 

Microfilaria species. 
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ROD£NTlA— Continued. 

Family Erethizontidax — Continued. 

Erethizon epixanthum: Hystrix prchcnsilis. See Coendou pre- 

Oxyuris evoluta . hensilis. 

Hystrix dorsata . See Erethizon dor - 
satum. 


Family Hystricidak. 

Acanthion brachyura : Ilystrix cristala: 

Oxyuris evoluta . Trichuris ovis. 

Hystrix brachyura. See Acmthion Trichuris infundibulus . 

brachyura . Oxyuris stossichi . 

Filaria martis, 
Spiroptera hystrichia. 

Family Sciuridae, 


Ammo8pemwphUu8 leucurus cinnamo- 
meus: 

Oxyuris triradiata. 

Arctomys citellus. See Citellus cilel- 
lUS. 

Arctomys citillus. See Citellus citel- 
lus. 

Arctomys marmot a. See Marmota 
marmota. 

Arctomys monax. See Marmota 
monax. 

Atlmtoxerus getulus: 

Dermatoxys getula. 

Oxyuris pallary i. 
Callospcrmophilus lateralis : . 

Oxyuris triradiata. 

Citellus beccheyi: 

Microfilaria rosenaui. * 

CtteZto# citellus: 

Trichuris leporis. 

Oxyuris obvelata. 

Physaloptera citiUi. 

Citellus elegans: 

Citellinema bifurcatum. 
Dremomys ruflgenis: 

Rictularia elvirae. 

Eutamias amoenus operarius: 

Heteroxyncma cucuUatum . 
Eutamias quadrivittatus: 

* Warrenius quadrivittati . 
Rictularia coloradensis. 

Buxcrus cry thr opus: 

Subulura boueti. 

FufUsciurus carruthersi: 

Strongylus oavalU. 


Ocosciurus capensis: 

Oxyuris polyoon . 

Marmota marmota: 

Ascaris pigmcntata. 

Marmota monax: 

Ascaris lacvis . 

Sciurus abcrti mimus: 

Trichostrongylus delicatus . 

Sciurus atrodorsalis: 

Oxyuris sciuri . 

Sciurus caniceps: 

Filaria linstowi. 

Sciurus igniventris : 

Filaria pistillaris. 

Sciurus mclanogaster: 

Rictularia fallax. 

Physaloptera sciuri . 

Sciurus ruflgenis . See Dremomys rufl- 
genis. 

Sciurus species: 

Subulura andersoni. 

Sciurus vulgaris: 

Oxyuris acutissima . 

Oxyuris ungula. 

Spermophilus citellus. See Citellus 

| citellus. 

Spermophilus citillus. See Citellus 

citellus. 

Xerus ery thr opus. See Euxerus ery- 
thropus. 

Xerus getulus . See XtZantofferu* 

letolus. 

Xertw setosus. See Geosoiurus oapenaia. 
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RODElfTU— Oontinued . 
Family Jaculidae. 


Dipus jaculus . See • loculus jaculus. 
Dipus sagitta . See Jaculus sagitta. 
Dipus tetradactylus. See Scarturus 
tetradactylus. 

Jaculus jaculus: 

Oxyuris tetraptera. 


Jaculus sagitta: 

Oxyuris tetraptera . 

Scarturus tetradactylus: 

Nematoideum dipodis - tetradac- 
tyli . 


Family Bathyergidab. 

11 Qcorhychos illigeri See Ccorychus Geary chus capensis: 

capcnsis. Trichuri8 contorta. 

Oeorhynchus capensis . See Georychus Trichuris muris . 
capensis . 


Family Muscabdinidae. 


Dyromys nitedula: 

Rictularia cristata . 

Eliomys quercinus: 

Trichosomum myoxi-nitelae . 
Heligmosomum laeve. 

Oils glis: 

Heligmosomum gracilc . 
Rictularia cristata. 
Qraphiurus murinus: 

Physaloptcra abbreviata. 
Museardinus avellanarius : 
Rictularia cristata . 


Myoxus avellanarius. See Museardi - 
nw# avellanarius. 

Myoxus dryas. See Dyromys nitedula. 

Myoxus glis. See GW# glis. 

Myoxus muscardinus. See Muscardi- 
nus avellanarius. 

Myoxus nitedula. See Dyromys nite- 
dula. 

Myoxus nitella. See Eliomys quer- 
cinus. 


Family Oaviidae. 


Oattfo aperea: 

Subulura uncinata. 

Cavia aperia. See Cavia aperea. 
Cavia oobaya. See Cav(a porcellus. 
Cavia porcellus: 

THehinella spiralis. 
Paraspidodera uncinata. 
Gongylonema neoplasticum. 


Hydrochcrus capibara. See Hydro- 
chocrus hydrochaeris. 

Aydrovhoerus capybara. See Hydro - 
choerus hydrochadfis. 

Hydrochoerus hydrochaeris: 

Oxyuris obesa. 

Viannaia hydrocheri . 


Family Castobidab. 


Castor fiber: 

Trichocephalus castoris. 

Ascaris castoris. 

Btrongylus species. 

FUaria species. 

Gongylonema’ ( ?) species. 

Family, genus, and species unknown. 

“ Large rodent: " 

AcheUostoma simpsoni. 

Traehypharynx nigeriae. 
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LAOOMORPHA. 

Family Lepobidae. 


Lepus arctious: 

Oxyuris ambigua . 

Lepus brasiliensis. See Sylvilagus bra - 
sUiensis. 

Lepus calif omicus melanotis: 

Dermatoxys veligcra. 

Lepus campcstris: 

Filaria scapiceps. 

Lepus cuniculus . See Oryctolagus cu- 
niculus . 

Lepus cuniculus domesiicus. See O- 
ryctolagus cuniculus . 

Lcpuft cuniculus fcrus. See Oryctola- 
gus cuniculus. 

Lepus europaeus: 

Trichuris leporis. 

Trichinclla spiralis . 

(?) Hcpaticola hepatica. 

Oxyuris ambigua. 

Strongylus leporum. 
Trichostrongylus rctortaeforrnis. 
Qraphidium strigosum. 
Synthctocaulus pulmonalis. 

Lepus glaoialis. See Lepus arcticus. 
Lepus kabilicus: 

Dcrmatoxys veligcra. 

Ijcpus nigricollis: 

Trichost rongylus pigment at us. 
Lepus species: 

Oxyuris ambigua. 

Lepus sylvaticus. Set* Sylvilagus flori - 
danus mallurus. 


Lepus timidus (See also Lepus euro* 
paeus) : 

Trichuris leporis. 

Filaria leporis. 

Lepus variabiUs. See Lepus timidus. 
Oryctolagus cuniculus: 

Strongyloidcs papillosus. 

Trichuris leporis. 

Trichinclla spiralis. 

Oxyuris ambigua. 

Strongylus leporum. 

Trich ostrongylus rctortaeforrnis. 
(Jraphidium strigosum. 

Synthci oca ti l us ru ] csccns. 
Gongyloncm a neoplasticum. 
Sylvilagus auduboni baileyi: 

I) erma t oxys vcligera. 

Sylvilagus brasiliensis: 

Dcrmatoxys vcligera. 

Sylvilagus floridanus: 

THchuris leporis. 

Sylvilagus floridanus alacer: 

Filaria scapiccps. 

Sylvilagus floridanus mallurus: 
Trichuris leporis. 

Oxyuris ambigua. 
Trichostrongylus calearatus. 
Filaria scapiccps. 

Sylvilagus nuttalli pinctis: 
Dcrmatoxys vcligera. 


HYRACOIDEA. 

Family Pbocaviidae. 

(It 1 b understood that the above names can not both stand, but as both are 


present use they are used here pending 
this group.) 

Meterohyrax mossambica. See Pro - 
eavia brucei. 

Hyrax oapensis. See Prooavia capen- 

*is. 

Hyrax syriacus. See Prooavia syri- 
aoa. 

Prooavia brucei: 

Strongylus ( Deletrocephalus ) bra- 
ohylaimus. 


an agreement as to the nomenclature 


Prooavia oapensis: 

Crossophorus collaris. 
Crossophorus tentaculatus. 
Physaloptera spirula. 
Prooavia syriaca: 

Crossophorus collaris. 
Oxyuris flagellum. 

Oxyuris pugio . 
Physaloptera spirula . 


a a 
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some account of the Ectozou. x 14-508 pp., 85 figs. Octavo. London. 

Colin, Gabriel Constans. 

1862. — Sur la presence d’un hoi ni in the dans certains tubercules du foie. 
Itec. de m£d. v£t„ Paris, vol. 39 (4. s., v. 9 (7) ), juillet, pp. 722-724. 

Cbeplin, Fridrich Christian Hknkicii. 

1825. — Observations de entozois. x-f-80 pp., 1 1., 1 pi., 17 figs. Octavo. 
Gryphiswaldiae. 

1829. — Novae observations de entozois. iv4-134 pp., 1 1., 2 pis., 20 figs. 
Octavo. Berollnl. 

1839. — Eingcweidewtirmer, Binnenwtirmer, Thlerwtirmer. Allg. Encycl. d. 
Wissensch. u. Ktinste (Ersch & Gruber), Leipzig, 1. sect, vol. 82, pp. 
277-802. 

1844.— Endozoologische Beitriige. 4. Amphistomum scleroporum mihi, sp. 
n. 5. Zweifelhafte Bund wtirmer. Arch. f. Naturg., Berlin, 10 J., vol. 1, 
pp. 112-113, pi. 3, fig. A. 

1846. — Filarla, Allg. Encycl. d. Wissensch. u. Ktinste (Ersch & Gruber), 
Leipzig, 1. sect, vol. 44, pp. 154-178. 

1849. — Nachtrkge von Creplin zu Gurlt’s Verzelchnisse der Thiere, in 
welchen Endozoen gefunden worden slnd. Arch. f. Naturg., Berlin, 15 J. v 
voL 1, pp. 52-80. 

1858. — Eingeweidewtirmer des Dlcholophus cristatus. Abhandl. d. naturf. 
Gesellsch. zu Halle, vol. 1 (1), pp. 59-68. 

Cuetice, Cooper. 

1890. — The animal parasites of sheep. 222 pp., 36 pis. Octavo. Washing- 
ton. 




MO. 2181. 


NEMATODE PARASITES OF RODENTS— HALT*. 


285 


Davaine, Casimir- Joseph. 

1800. — Tralt6 des ©ntozoaires et des maladies vermineuses do l’liomme et 
des animaux domestiques. xlx+xdi+838 pp., 574-81 figs. Paris. 

1877. — Traits des entozoalres et des maladies vermineuses de rhomme et 
des animaux domestiques, 2 &1., cxxxii+1003 pp., 72+38 figs. Paris. 

Dkscazeaux, J. 

1015. — Contribution it I’Stude de 1* “ esponja " ou plales d’StS des SquidSs du 
BrSsll. Bull. Soc. eentr. de mSd. vGt., Paris, vol. 09, 30 jan.-30 sept, pp. 
468-48G, figs. 1-8. 

Deslongchamps, Eugene Eudes. 

1824. — Fllalre. Flioria. Eneycl. methodique, Paris, vol. 2, pp. 391-897. 

Diesing, Karl Moritz. 

*1851.— Sy sterna helmlnthum. vol. 2, vi+58S pp., 2 1. Vindobonne. 

1857. — Sechzelm Arten von Nematoideen. Deukschr. d. k. Akad. d. Wis- 
senscli., Wien, math -naturw. CL, vol. 13, 1. Abt., pp. 0-20, pis. 1-4. 

1801. — Revision der Nemaloden. Sltzungsb. d. k. Akad. d. Wlssenseh., 
Wien, nmth.-naturw. Cl. (1800), vol. 42 (28), 6. Dee., pp. 595-730, 1 pi., 
figs. 1-11. 

Doctor, Hugo. 

1907. — Eln Beltrag zur Kenntnls dor verminosen Pneumonie des Hasen. 
Diss. 54+ [1] pp., 2 pis., figs. A-D. Octavo. Borna-Leipzlg. 

von Praschk, Richard. 

1883. — Revision der in der Nematoden-Suimnlung des k. k. zoologlschen 
Hofcabinetes befind lichen Origlual-Exemplnre Diesing’s und Molin’s. 
Verhandl. d. k. k. zool.-bot. Cesellscli. in Wien (1882), vol. 82, pp. 117-138, 
pis. 7-10. [Advance separate published in 1882.1 

1884. — Idem [continued I . Ibidem (1883), vol. 83, pp. 107-118, pis. 3-5; 
pp. 193-218, pis. 11-14. 

Dujardin, F£lix. 

1845. — Histoire naturelle des helminthes ou vers intestinaux. xvi+654+15 
pp., 12 pis. Octavo. Paris. 

Ebkbth, Carl Joseph. 

1803. — Untersuchungen Uber Nematoden. 2 p. 1., 77 pp., 9 pis. I<elpzig. 

Fibiger, Johannes. 

1913. — Ueber eine durch Nematoden (Splroptera sp. n.) liervorgerufene 
paplllomatttse und carcluomatose Ueschwulstblldung im Magen der Ratte. 
[Read before Med. Gesellseh. zu Kopenhagen, 7. Jan.] Berl. klin. 
Wchnschr., vol. 50 (7), 17. Feb., pp. 289-298, tigs. 1-12. 

Fxbiokr, Johannes ; and Ditlevsen, Hjalmar. 

1914. — Contributions to the biology and morphology of Splroptera (Gon- 
gylonema) neoplastlca n. sp. 28 pp., 3 ilgs., 4 pis., 32 figs. Quarto. 
K0benhavn. 

Fischer von Waldheim, Gotthelf. 

[1798]. — Sur un nouveau genre de vers intestins, Cystidicola farlonis, suivi 
de quelques remarques sur les milieux dans lesquels les vers intestins 
vivent. Journ. de phys., ciiim. et d’hist. nat., Paris. (An 7 de la RGpub- 
lique, Vend&niaire), vol. 4 [v. 47], pp. 304-309, 1 pi., figs. 1-8. 

1799. — Ueber einen neu entileckten Wurm in der Flschblase der Forelle, Cys- 
tidicola farionis, an Herrn Prof. Reil. Arch. f. d. Physiol., Halle, vol. 3 
(1), pp. 95-100, pi. 2, figs. 1-6. 

von FbOlich, Joseph Aloysius. 

1789 . — Beschreibungen elnlger neuen Eingeweidewfirmer. Naturforscher, 
Halle, vol. 24, pp. 101-162, pi. 4, figs. 1-31. 
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von FrOlich, Joseph Aloysius— C ontinued. 

1791.— Beytr&ge zur Naturgeschlchte der Elngeweidewilrmer. Natur- 

forseher, Halle, vol. 26, pp. 62-113, pi. 3, figs. 1-17. 

1802. — Beytrftge zur Naturgeschlchte der Elngeweidewilrmer. Natur- 

forscber, Halle, vol: 29, pp. 6-96, pi. 1, figs. 1-21 ; pi. 2, figs. 1-25. 

Galli- Valerio, Bbuno. 

1903. — Parasites anlmaux. (7n Notes de parasitologie.) Centralbl. f. 
Bakteriol. "[etc.], Jena, 1. Abt, vol. 35 (1), 5. Nov., Orig., pp. 86-91, 
figs. 1-4. 

GeDOKLST, IiOUIS. 

1911. — Synopsis de parasitologie de l’homme et des animaux domestlques. 
xx+882 pp., 827 figs. Octavo. Lierre et Bruxelles. 

Gendbe, E. 

1911. — Sur quelques espfcces d’H£t.£rakis du Dahomey. [Rend 21 Juln.] 
Actes Soc. Linn, de Bordeaux, vol. 66, proc. verb., pp. 68-78, llgs. 1-4, 
1-6, 1-4. 

Generali, Giovanni. 

1878. — Note elmintologlche. Arch, dl med. vet., Milano, vol. 3 (3), maggio- 
giugno, pp. 193-202, 

Gebstaeckeb, Adolf. 

1866. — Ueber Pseudo-Trlchinen. Arch. f. path. Anat. [etc.], Berlin, vol. 36 
(3. F., vol. 6) (3), Juli, pp. 436-447. 

Giles, George Michael James. 

1892. — A description of two new nematode parasites found In sheep. 
Sclent. Mem. Med. Off. India, Calcutta, pt. 7, pp. 46-49, 1 pi., figs, 1-9; 
addendum, 1 1. 

Gmelin, Johann Friedrich. 

1790. — Carol! A LinnG . . . Systema naturae per regna tria naturae, 
secundum classes ordines, genera, species cum characteribus, differentiis, 
synonymls, locis. Vol. 1. Editlo declma tertia, rnicta, reformatn, eura Jo. 
Fred. Gmelin. pt. 6 ‘[insecta], pp. 2225-3020; pt. 6 [vermesj, pp. 3021- 
8910; pt. 7 [index], pp. 8911-4120. Octavo. [LIpsiae.] 

Goeze, Johann August Ephraim. 

1782. — Versuch einer Naturgeschlchte der Elngeweidewilrmer thlerischer 
KOrper. xi-f471 pp., 44 [86] pis. Quarto. Blankenburg. 

Grassi, Giovanni Battista. 

1879a. — Sovra TAnguillula intestinale. It. 1st. Lomb. di sc. e lett., Rendlc., 
Milano, 2. s., vol. 12, pp. 228-233. 

18796.— Idem. [Abstract.] Med. contemp., Milano, an. 2, vol. 3, giugno, 
pp. 495-497. 

Grassi, Giovanni Battista ; and Segr&, Remo. 

1887. — 1. Nuove osservazlonl suir eterogenia del Rhabdonema (Anguillula) 
Intestinale. 2. Considerazloni suir eterogenia. Atti r. Accad. d. Lincei, 
Roma, Rendic., an. 284, 5. s., vol. 8, 1. semestre (2), 16 gennaio, pp. 
100-108. 

Hall, Maurice C. 

1912. — The parasite fauna of Colorado. Colorado College Publication, 
Colorado Springs, gen. s. (59-60), scl. ser., vol. 12 (10), Jan.-Mar., pp. 
829-883, 1 map. 

1918.— A new nematode, Rlctularia splendida, from the coyote, with notes 
on other coyote parasites, pp. 78-84, 6 figs. Octavo. Washington. 
[Issued Aug. 28.] (Advance separate from Proc. U. S. Nat Mus., Wash. 
(2012), vol 46.) . 
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Hall, Maurice 0. — Continued. 

1010. — The nematode parasites of mammals of the orders Rodentia, Lago- 
morpha, and Byracoidea. Proc. U. S. Nat Mus., Washington, No. 2181, 
vol. 50, pp. 1-258, 290 figs.. 1 pi. 

IIempricii, Fredericks Guilielmus ; and Ehrenberg, Christian Godofrkdus. 

1828. — Symbolae physieae seu leones et deserlptlones corporum naturalium 
novorum aut minus cognitorutn quae ex ltincribus per Llbyam, Aegyptum, 
Nublam, Dongahun, Syriam, Arabiani et Ilabessiniam publico lnstltutls 
sumptu . . . studio unnis 1820-1825 redierunt. Pars zoologica. Decas 
prlma. [unp.1, pis. fol. Berolini. 

JaGKRSKIOLD, LEONARD AXEL KRISTER EDVARD. 

1909. — Newatoden aus Agypten und dem Sudan (eingesammelt von der 
Schwedlschen Zoologischen Expedition). 66+v pp., 23 figs., 4 pis. Oc- 
tavo. Uppsala. ( Results of the Swedish Zoological Expedition to Egypt 
and the White Nile, 1901, under the direction of L. A. JhgerskiOld, pt. 3 
(25).) 

Kocit, Au>ts. 

1883. — Die Nematoden der Schaflunge ( Lungenwurmkrankhelt der Schafe). 
32 pp., 1 pi. Octavo. Wien. 

de Lamarck, Jkan-Baptistk-Pierke-Antotne de Monet. 

1801. — Systfanc des animaux sans vertfcbres, ou tableau general des classes, 
des ordres et des genres de ces animaux; pr£sentant leurs caractfcres 
essentiels et leur distribution, d’aprfis la consideration de leurs rapports 
naturels et de leur organisation, et sulvont 1'arrangement (*tabli dans les 
galeries du Museum d’Hist. Naturelle, parmi leurs dGpouilles conserv^es; 
pr5c&16 du discours d’ouverture du cours de zoologie, donnG dans le 
Museum National d’Hlstolre Naturelle Pan. 8 de la RCpubllque. vlilH-432 
pp. Octavo. Paris. [An. 9 de la RGpublique.] 

1818. — Hlstolre naturelle des animaux sans vert£bres. Vol. 8, 586 pp. 
Octavo. Paris. 

Lane, Clayton. 

1914. — Suckered round-worms from India and Ceylon. Indian Journ. Med. 
Research, Calcutta, vol. 2 (2), Oct, pp. 655-660, pis. 74-81. 

Lee, Charles A. 

1840. — An account of a Filaria in n horse’s eye, with remarks on similar 
phenomena, and the mode of their origin. Amer. Journ. Scl. and Arts, N. 
Haven, vol. 39 (2), July-Sept., pp. 278-295, 2 figs. 

Leidy, Joseph. 

1856. — A synopsis of Entozoa and some of their ectocongeners observed by 
the author. Proc. Acad. Nat. Sci., Phila., vol. 8 (1), Jan.-Feb., pp. 42-58. 

1886. — Notices of nematokl worms. Proc. Acad. Nat. Sci. Phila. [vol. 88, 8. 
s., vol. 16] (8), Oct. -Dec., pp. 308-818, 1 flg. [pp. 808-812 published Oct 
12; p. 313 published Oct 26). 

1891. — Notices of Entozoa. Proc. Acad. Nat. Scl. Phila. [vol. 42, 8. ser., vol. 
20] (8), Oct.-Dec., 1890, pp. 410-418. [Published Jan. 20.] 

1904. — Researches in helminthology and parasitology. With a bibliography 
of his contributions to science arranged and edited by Joseph Leidy, Jr. 
281 pp., figs. Octavo. Washington. (Smithson. Misc. Collect., Wash. 
(1477), voL 46.) 

Lkpeb, Robert T. 

1908. — An account of some helmlnthes contained In Dr. Wenyon’s collection 
from the Sudan. 8. Rep. Wellcome Research Lab., London, pp. 187-199, 
figs. 44-50, pis. 21-22. 
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"Leipeb, Robert T.— Continued. 

1011. — Some new parasitic nematodes from tropical Africa. [Read Apr, 25.] 
Proc. Zool. Soc. London (2), June, pp. 540-555, figs. 140-144. 

Leipeb, Robert T. ; and Atkinson, E. L. 

1014. — Helminthes of the British Antarctic Expedition, 1010-1013. [Remarks 
with demonstration, Feb. 17.] Proc. Zool. Soc. London (1), Mar., pp. 
222-226. 

Leucxabt, Friedrich Sioibmund. 

1842. — Helminthologlsche Iteitrllge. (Zoologlsche Bruchstticke. 8.) 2 L, 60 
pp., 2 pis. Quarto. Freiburg. 

Leuckart, Karl Georg Friedrich Rudolph. 

1865. — Berlcht fiber die wissenschaftliehen Leistungen in der Naturge- 
schiclite der niederen Thiere wfthrend der Jahre 1864 und 1865. (Erste 
Hiilfte.) Arch. f. Naturg., Berlin, 31 J., vol. 2, pp. [1651-268. 

1867. — Die menschllchen Paraslten und die von iltnen herrlilirenden Krank- 
heiten. Bin Hand- und Lehrbueh filr Naturforscher und Aerzte. vol. 2, 

I. Lief., vi -f256 pp., 158 iigs. Octavo. Leipzig und Heidelberg. 

1876. — Die menschllchen Paraslten und die von ihnen herrlilirenden Krank- 
heiten. vol. 2, 3. Lief., pp. 513-882, 119 figs. Octavo. Leipzig. 

Linnaeus, Carolus. 

1758. — Systema naturae per regna tria naturae, secundum classes, ordlnes, 
genera, species, cum characterlbus, dlfferentiis, synonymis, locis. Editio 
decima, reformata. vol. 1, 1 p. 1., 823 pp. Octavo. Holmiae. [Published 
Jan.] 

1767.— Idem. Editio duodecima, reformata. vol. 1, pt 2, pp. 533-1827, 18 1. 
Octavo. Holmiae. 

vow Linstow, Otto Friedrich Bernhard. 

1874. — Beobachtungen an Trlchodes crassicauda Bell. (Trichosoma crassl- 
cauda Aut.) Arch. f. Naturg., Berlin, 40 J., vol. 1 (3), pp. 271-286, pi. 
8, figs. 1-6. 

1878a. — Compendium der Helminthologie. Ein Verzeichniss der bekannten 
Helminthen, die frei oder in thierlschen Kfirpern leben, geordnet nach 
ihren Wohnthleren, unter Angabe der Organc, in denen sie gefunden 
sind, und rait Beifligung der Litteraturquellen. xxll4382 pp. Octavo. 
Hannover. [Published 16. Mai.] 

18786. — Neue Beobachtungen an Helminthen, Arch. f. Naturg., Berlin, 44 

J. , vol. 1 (2), pp. 218-245, pis. 7-0, figs. 1-85. 

1879a. — Helminthologlsche St.udien. Arch. f. Naturg., Berlin, 45 J., vol. 

1 (2), pp. 105-188, pis. 11-12, figs. 1-89. 

[18796]. — Helminthologlsche Untersuchuugen. Jahresh. d. Ver. f. vaterL 
Naturk. in Wtlrttemb., Stuttgart, vol. 35, pp. 318-342, pi. 5, figs. 1-24. 
1882. — Helminthologlsche Studien. Arch. f. Naturg., Berlin, 48 J., vol. 1 
(1), pp. 1-25, pis. 1-2, figs. 1-29. 

1888.— Nematoden, Trematoden und Acanthocephalen, gesammelt von Prof. 
Fedtschenko in Turkestan. Arch. f. Naturg., Berlin, 49 J., vol. 1 (2), 
pp. 274-814, pis. 6-9, figs. 1-52. 

1884. — Helmlnthologisches, Arch. f. Naturg., Berlin, 50 J., vol. 1 (2), 
pp. 125-145, pis. 7-10, figs. 1-35. 

1885. — Beobachtungen an bekannten und neuen Nematoden and Trema- 
toden. Arch. f. Naturg., Berlin, 51 J., vol. 1 (8), pp. 285-255, pis. 18-15* 
figs. 1-81. 

1887.— Helminthologlsche Untersuchungen. Zool. Jahrb., Jena, Abt 1 
Syst, vol. 8 (1), 15. Nov., pp. 97-114, pi. 2, figs. 1-17. 
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von Lin stow, Otto Friedrich BERNHARD—Continued. 

1888. — Compendium der Helmlnthologle. Nachtrag. Die Litteratur der 
Jahre 1878-1889. xvl+151 pp. Oetuvo. Hannover. 

1887. — Nemathelminthen griisstontheils in Madagascar gesammelt. Arch, 
f. Naturg., Berlin, 68 .T., vol. 1(1), Oct., pp. 27-84, pis. 4-5, figs. 1-26. 

1898. — Nematoden aus der Berliner zoologischen Sammlung. Mitt. a. d. 
zool. Summl. d. Mus. f. Naturk. In Berlin, vol. 1 (2), pp. 3-28, pis. 1-6, 
figs. 1-78. * 

1901. — Ilelmlnthen von den Ufern des Nyassa-Sees, ein Beltrag zur Hel- 
' minthen-Fauna von Sfid-Afrika. Jenaisehe Ztsehr. f. Natunv., Jena, vol. 

85, n. F., vol. 28 (4), 20. Apr., pp. 401^-428, pis. 13-14, figs. 1-34, A-E. 

1902. — [Uniclnaria americuna. 1 (In abstract of Stiles, C, W., 1902.) 
Zool. Contrail)!., Leipzig, vol. 9 (24-25), 10. Dec., p. 778. 

1903. — Parasiten, meistens Holmintbon, aus Slain. Arch. f. mikr. Anat., 
Bonn, vol. 62 (1), 21. Apr., pp. 108 121, pi. 5, figs. 1-23. 

1904. — Nemntodn in tlie collection of the Colombo Museum. Spolla Zey- 
lanica, Colombo, vol. 1 (4), Feb., pp. 91-104, pis. 1-2, figs. 1-27. 

1905. — Helminthen aus Ceylon und aus arktlschon Breiten. Ztschr. f. 
wissenscli. Zool., Leipzig, vol. 82, 10. Nov., Festschr. Ehlers, vol. 1, pp. 
182-193, pi. 13, figs. 1-15. 

1906. — Ostpreussische Nematoden. pp. 111-114, 1 pi., 7 figs. Octavo, 
[n. p.] (Advance separate from Sehrift. d. pliys.-iikonom. Gesellsch. zu 
Kdnigsb. f. Pr. (1900), vol. 47.) 

1909a. — Parasltisclie Nematoden. Sfisswasscrfauna Deutschlands 
(Brauer), Jena, Heft 15, pp. 47-83, figs. 1-80. 

19095. — Noue Helminthen aus Deutscli-SUdwest-Afrika. Centralbl. f. Buk- 
teriol. [etc.], Jena, 1. Abt., vol. 50 (4), 9. Juni, Orig., pp. 448-451, 
figs. 1-4. 

Looss, Arthur. 

1902a. — The Sclerostomidae of horses and donkeys in Egypt. Rec. Egypt. 
Govt. School Med,, Cairo, pp. 25-139, pis. 1-13, figs. 1-172. [Published 
May 13, according to letter from Looss, dated Jan. 26, 1904.] 

19025. — Ueber die Glltigkeit des Gattungsnamens Ankylostomum Duhini. 
Centralbl f. Bakterlol. [etc.], Jena, 1. Abt., vol. 31 (9), 5. Apr,, Orig., 
pp. 422-426. 

1905,— Das Genus Trichostrongylus n. g., mit zwei neuen gelegentllchen 
Parasiten des Menschen. (Notizen zur Helminthologie Aegyptens. 6.) 
Centralbl. f. Bakteriol. [etc,], Jena, 1. Abt., vol. 39 (4), 22. Sept., Orig., 
pp. 409-422, pis, 1-2, figs. 1-14. 

1911. — The anatomy and life history of Agchylostoma duodenal© Dub. A 
monograph. Part 2. The development in the free state. Rec. School Med., 
Ministry Education* Egypt, Cairo, vol. 4, pp. 159-618, pis. 11-19* figs. 
101-208, photograms 7-41, 

Lijtz, Adolph. 

1884. — Beobachtungen fiber die als Taenia nana und fiavopunctata bekann- 
ten Bandwfirmer des Menschen. Centralbl. f. Bakteriol. [etc.], Jena, 
1. Abt, vol. 16 (2), 8. Juli, pp. 61-67. 

McCoy, George W. 

1808. — Pathological conditions found in rats — observations based upon ex- 
amination of 50,000 rats In the laboratory of the Public Health and 
Marine-Hospital Service, San Francisco, Cal. Pub. Health Rep., U. S. 
Pub. Health and Mar.-Hosp. Serv., Washington, vol. 28 (38), Sept. 25, 
pp. 1865-1871. 


YOL. BO. 


240 PROCEEDINGS OF THE NATIONAL MUSEUM . 

&cCk>Y, George W.— Continued. 

1011. — A microfilaria (Microfilaria rosenaui n. sp.) from the California 
ground squirrel (Citellus beecheyl). Parasitology, Cambridge [Bng.], 
vol. 4 (8), Oct. 24, pp. 220-221, pi. 7. 

de Magalhaks, Pedro Severiano. 

1878. — As micro-fllarias na agua da Cnrioca (Rio de Janeiro). Gaz. med. 
da Bahia, an. 10, 2. s., vol. 8 (1J , Jan., pp. 13-14. 

Man son, (Sir) Patrick. 

1880. — Further observations on micro-fllariae, with descriptions of new 
species. Communicated (with a prefatory note) by the President 
[Thomas Spencer Cobbold, June 25]. Journ. Quekett Micr. Club, Lon- 
don (44), vol. 6, Aug., pp. 180-139, pis. 8-10; note by the President, pp. 
139-140. 

Marchi, Pietro. 

1871. — Motiogrufiu sulla storia genotica e sulla anatomia della Splroptera 
obtusa Rud. [Read 30 (lit!. 1800.] Mem. r. Accad. d. sc. di Torino, cl. d. 
sc. fis. e mat., 2. s., vol. 25, pp. 1-30, pis. 1-2, figs. 1-29. 

M6gnin, Jean -Pierre. 

1878. — Sur la pneumonie vermlneuse des moutons d’Afrlque. [Read 13 
juin.] Rec. de rnGd. v6t., Paris, vol. 55, 6. s., v. 5 (12), 30 juin, pp. 
636-638, pis. 1-2. 

MjfcBAT, Fran^ois-Victok. 

1821. — Vers. Diet. d. sc. tn&l., Paris, vol. 57, pp. 211-231. 

Mink, O. J. 

1909. — Preliminary note on a nematode found in the liver of a wild rat 
U. S. Naval Med. Bull., Washington, vol. 3 (1), Jan., p. 52. 

Moun, Raffaelk. 

[1857], — Notizie ©lmintologicho. [Rend 18 gennajo.] Atti r. 1st. Veneto 
di sc., lett ed art, Venezia (1856-57), 3. s., vol. 2 (3), pp. 146-152; (4), 
pp. 216-223, 1 pi., figs. 1-15. 

1858a. — Splroptera chrisoptera. Un nuovo verme intestinal e del Tapiro 
ainericano. Verhandl. d. k.-k. zool.-bot. Gesellsch. in Wien, vol. 8, 
Abhandl., pp. 273-276, pi. 4, figs. 3-6. 

1858ft. — Versuch einer Monographic der Filarien. Sitzungsb. d. k. Akad. 
d. Wissensch., Wien, mnth.-naturw. Cl., vol. 28 (5), 11. Feb., pp. 365-461, 
pis. 1-2. 

1858o.— Prospectus helmlnthum, quae in prodromo faunae helrainthoiogicae 
Venetlae continentur. Sitzungsb. d. k. Akad. d. Wissensch,, Wien, math.- 
naturw. Cl., vol. 30 (14), 20. Mai, pp. 127-158. 

1860a.— Una monografia del genere Splroptera. [Read 15. Dec. 1859.] 
Sitzungsb. d. k. Akad. d. Wissensch., Wien, mnth.-naturw. Cl., vol. 38 
(28), pp. 911-1005. 

1800ft.— Trenta specie di nematoidi. Sitzungsb. d. k. Akad. d. Wissensch., 
Wien, nmth.-naturw. Cl., vol. 40 ( 9), 22. Mflrz, pp. 831-358. 

1860o.— Una monografia del genere Physaloptera. Sitzungsb. d. k. Akad. 
d. Wissensch., Wien, math.-naturw. Cl., vol. 89 (5), pp. 637-672. 

[1861a].— II sottordine degll acrofalli ordinato sclentiflcamente secondo i 
risultamenti delle indagini anatomiche ed embrlogeniche. [Presented 14 
gennajo.] Mem. r. 1st. Veneto di sc., lett. ed arti, Venezia (1800), vol. 
9,* pp. 427-633, pis. 25-63. 

1861ft. — Prodromus faunae helrainthoiogicae venetae adjectis dlsquisitlonlbus 
anatomicis et criticis. Denkschr. d. k. Akad. d. Wissensch., Wien, math.- 
naturw: Cl., vol. 19, 2. Abt., pp. 189-638, pis, 1-15, 
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Monxez, Romain-Louis. # 

1880. — Un spiroptfcre d’esp&ce nouvelle. Bull, sclent. d£|). du nord [etc.], ' 
Paris, vol. 12, 2. s., v. 3 (11), nov., pp. 447-448. 

1880. — Sur un strongle ile lu parol stomacale des llfcvres et des laplns de 
garenne. Rev. blol. du nord de la France, Lille (1888-89) [vol. 1] (9), 
l #r juin, pp. 851-354. 

Morgan, Lewis H. 

1808. — The American beaver and his works, xv+ 17-284 pp., 23 figs., 23 
pis. Octavo. Philadelphia. 

MtTELMW, Arthur. 

1889. — Die Nematoden der SUugethlerlungen und die Lu n gen wurmk rank- 
helt. Elne zoologlseh-pathologische Untersuchung. Deutsche Ztschr. f. 
Thiermed., Leipzig, vol. 15 (4-5), 30. Aug., pp. 2G1-321, pis. 0-9. 

Mueller, Otto Friedrich. 

(1780). — Zoologiae Danicae seu anlmalium Daniae et Norveglae rarlorum 
ac mi inis notorum leones, fasc. 2. Folio. Havnlae. 

1787. — Verzelchniss der blslier eutdeckten Elngeweldewtirmer, der Thlere, 
in welchen sie gefunden worden, und hasten Sehriften, die derselben 
erwfihnen. Naturforscher, Halle, vol. 22, pp. 33-86. 

Nassonov, N. V. 

1897. — Endoparazity sirllskago darnann (Procavla syriaca Elirb.). [Endo- 
paraslten des syrlschen Daman.] [Russian text.] Varshavsk. Univ. 
Izvlest. (&). 28 fev., 18 pp., pis. 1-2. 

1898. — Die Endoparnsiten von Procavla syriaca Ehrbg. [Abstract of Rus- 
sian article in Trav. lnb. cab. zool. Univ. Varsovle (1896), pp. 199-210, 
by. N. v. Adelung.] Zool. Centralbl., Leipzig, vol. 5 (10), 19. Mai, p. 319. 

Neumann, Louib-Geokukh. 

1894. — Sur le genre Gongylonema Molin. M6m. Soc. zool. de France, Paris, 
vol. 7 (4), pp. 463-473, figs. 1-4. 

Nevku-Lemaire, Maurice. 

1912. — Parasltologie des anlmaux domestlques. Maladies parasitalrcs non 
bact^ricnnes. 11+1257 pp., 770 figs. Duodecimo. Paris. 

Nicoll, William. 

1911. — On a unique pathological condition in a hare. [Abstract of remarks, 
with exhibition of specimens, Apr. 25.] Proc. Zool. Soc. London (3), 
Sept., pp. 074-070, fig. 105. 

Nitzsch, Christian Ludwig. 

1821. — Ascaris. Allg. Eneycl. d. Wissensch. u. KUnste (Erscli und Gruber), 
Leipzig [1. Sect.], v. 0, pp. 44-49, 2 pis. 

1829. — Spiroptera strumosae descriptlo. 13 pp., 1 pi., 9 figs. Quarto. Halae. 

Oebley, Ladislaus. 

1885a. — A cz&p&knak 6s R&j&knak belfGrgei. Terin6szet. ftizetek, Buda- 
pest, vol. 9 (2), apr.-Junlus, pp. 97-126, pis. 9-10, figs. 1-23. [Published 
m&jus 81.] 

1885&. — Die Entozoen der Haien und ltochen. [R6sum6 of 1885a.] Ibidem, 
pp. 210-220, pis. 9-10, figs. 1-28. 

Owen, (Sib) Richard. 

1835. — Description of a microscopic entozoon infesting the muscles of the 
human body. [Head Feb. 24.] Trans. Zool. Soc. London, vol. 1, pp. 
815-824, pi. 41, figs. 1-9. 

Parona, Cobrado. 

1889. — Sopra alcuni elmintl dt vertebrati birmani raccolti da Leonardo 
Fea. Ann. Mus. civ. di storla nat. di Genova, vol. 27 (2. s., vol. 7), 10 
ott.-14 ott, pp. 705-780, pi. 3, figs. 1-18. 

10600° — Proc.N.M.vol.50 — 16 10 
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Parona* Corbado — C ontinued. 

1894. — L’elmintologi a italiana da suoi primi tempi all’anno 1890. Storla, 
sistematlca, corologia e blbllografia. Atti r. Univ. di Genova, vol. 13, 
733 pp., map. 

1898. — Elminti raccolti dal Dott. Elio Modigliani alle isole Mentawel, 
Engano e Sumatra. Ann. mus. civ. di storia nat. di Genova (1898-99), 
vol. 99 (2. s., vol. 19), 14 luglio, pp. 102-124, pi. 1, figs. 1-19. 

1907. — Nuove specie di nematodi ufricanl. (Nota prevcntivu.) (Spedizione 
al Ruwenzori di S. A. R. Luigi Amedeo di Savoia, duca degli Abruzzi. 
24.) Boll. mus. di zool. ed anat. comp. d. r. Univ. di Torino (50G), vol. 
22, 27 luglio, 4 pp. 

1909. — Verrni parassiti di vertebrati. Ruwenzori, Milano, parte sclent., 
vol. 1, pp. 415-422, figs. 1-5. 

Passebini, Napoleone. 

1884. — Sulla Filaria tenni nulls auctor. Atti Soe. ital. di sc. nat., Milano, 
vol. 27 (1), apr., pp. 42-03, pis. 1-5. 

PEREBOOM, COKNELIB. 

1780. — Descriptlo et iconlca delinentio novi generis vermium, stomachidae 
dicti, in corpore humano hospitantlum : Accedit observatio medieo- 
practica de lumbrico per urethram excreto; nec non de lumbrico alvino, 
ut ut rnortuo, parturiente. [Latin and Dutch text.] 51 pp., 1 pi., 6 figs. 
Octavo. Amtelaedaml. 

Perboncito, EDOARIK). 

1878. — Cellule oviforme del fegato di un cane producenti lesioni analoghe 
a quelle della psorospermosi epatica del conigllo. [Read 7 giugno 1877.] 
Ann. r. Accad. d’agric. di Torino (1877), vol. 20, mem., pp. 137-139, 1 pi., 
figs. 1-8. 

1881. — Observations sur le d£veloppement de l’Angulliula stercoralls 
(Bavay), pseudo-Rhabdltis stercoralls (mihl) hors de l’organlsine 
humain. Journ. de l’anat. et physiol, [etc.], Paris, vol. 17 (6), 28 dec., 
pp. 499-519, figs. 1-4, pi. 29, figs. 1-8. 

Perugia, Alberto. 

1896. — Sul Trlchosoma del fegato del muridi. (Note elmintologiche. 8.) 
Atti Soc. Ligust di sc. nat. e geogr., Genova, vol. 4, pp. 206-210. 

Plimmek, H. G. 

1913. — Report on the deaths which occurred in the Zoological Gardens dur- 
ing 1912, together with the blood-parasites found during the year. [Read 
Feb. 4.] Proc. Zool. Soc. London (1), Mar., pp. 141-149. 

1915. — Report on the deaths which occurred in the Zoological Gardens dur- 
ing 1914, together with a list of the blood-parasites found during the year. 
Ibidem (1), Mar., pp. 123-130. 

Polonio, Antonio Federico. 

1800. — Novae helmlnthum species. Lotos, Prag, vol. 10, Feb., pp. 21-23. 

Railliet, Alcide. 

1892. — Sur la frequence de la strongylose gastro-intestlnale des 16porldGs. 
[Read 14 avril.] Bull. Soc. centr. de m6d. vet., Paris, vol. 40 (n. s„ 
vol. 10), pp. 195-198; discussion, pp. 198-199. 

1898.— TraitO de zoologie medicate et agricole. 2. ed. [fasc. 1], 780 pp., 
494 figs. Octavo. Paris. [Published dec.] 

1895. — Traite de zoologle medicate et agricole. 2. ed. [fasc. 2], xv+787- 
1808 pp., figs. 495-892. Octavo. Paris. [Published mai.] 

1890. — Sur quelques parasites du dromadaire. Gompt. r end. # Soc. de bioL, 
. Paris, voL 48, ia ser., vol. 8 (17), 22 mai, pp. 489-492. 

1898. — Rectification de la nomenclature d’aprfes leg travaux recent*. Bee. 
de med. vet., Paris, vol. 75 (6. s., vol. 5), 15 mars, pp. 171-174. 
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Rauxiet, Alcide — Continued. 

1001. — [Be l’ankylostomasle.] [Letter, dated 18 mars, in response to 
Andrg, At., 1001, pp. 447-452.] $cho v4t., Lidge, vol. 80 (1), mars, pp. 
88-40. 

1002. — Sor quelques scldrostomiens parasites des ruminants et des porcins. 
[Read l ,r fdv.] Compt. rend. Soe. de biol., Paris, vol. 54 (4), 7 f4v„ 
pp. 107-110. 

1015. — L’emplol des medicaments dans le traitement des maladies eausdes 
par des nematodes. Roc. do m(kl. vet., Paris, vol. 91 (15), 15 aofit, pp. 
490-513. 

Railliet, Alcide; and Henry, A. 

1007. — Sur les variations des strongylos de rnpparoll respiratoire des mam- 
miferes. [Read 21 dec.] Compt. rend. Soc. de biol., Purls, vol. 03 (88), 
27 dec., pp. 751-753. 

1909a. — Sur lu classification des Strongylldae : 1. Metastrongylinae. Compt. 
rend. Soc. de biol., Paris, vol. 66 (2), 22 jan., pp. 85-88. 

19096. — Idem. 2. Ankylostominue. Ibidem (4). 5 fev., pp. 108-171. 

1910. — Quelques helminthes nouvoaux ou pou connus du groupe des 
bunostomiens. Bull. Soc. de path, exot., Paris, vol. 3 (5), 11 mai, pp. 
811-315. 

1911. — Helminthes du pore recuelllls par M. Bauche en Annam. Bull. 
Soc. de puth. exot., Paris, vol. 4 (10), 13 dec., pp. 093-099. 

1912a. — Les oesoplmgostomiens parasites do rhornme. pp. 502-588, pis. 22- 
24, 23 figs. Octavo. Paris. [Published 23 fev.] [Reprint from Arch, de 
parasitol., Paris, vol. 14 (4).] 

19126. — Quelques nematodes parasites des reptiles. Bull. Soc. de path, 
exot., Paris, vol. 5 (4), 30 avril, pp. 251-259, figs. 1-3. 

1912c.— Observations sur les strongylidte du genre Nematodirus. Bull. Soc. 
de path, exot., Paris, vol. 5 (3), 10 jan., pp. 85-39. 

1914. — Kasai de classification des “ Heternkidue.” [Compt.-rend.] 9. Cong, 
intemat. de zool., Rennes (Monaco, 25-30 mars, 1913), pp. 074-682. 

1915. — Sur les nematodes du genre Goezia Zeder. Bull. Soc. de path, exot., 
Paris, vol. 8 (5), 12 mat, pp. 270-275. 

Ransom, Bbayton Howard. 

1907. — Notes on parasitic nematodes, Including descriptions of new genera 
and species, and observations on life histories. Circular 116, Bureau 
Animal Indust., U. S. Dept. Agric., Washington, Sept. 14, 7 pp. [Pub- 
lished Oct 4.] 

1911a.— The nematodes parasitic in the alimentary tract of cattle, sheep, 
and other ruminants. Bull. 127, Bureau Animal Indust., U. S. Dept 
Agric., Washington, May 13, 132 pp., figs. 1-152. 

19116. — Two new species of parasitic nematodes, pp. 868-860, 7 figs. 
Octavo. Washington. [Published Oct 81.] (Advance separate from 
Proc. U. S. Nat Mus., Wash. (1864), v. 41.) 

1918,— The life history of Habronema muscae (Carter), a parasite of the 
horse transmitted by the house fly. Bull. 163, Bureau Animal Indust, 
U. S. Dept Agric., Washington, Apr. 8, pp. 1-36, figs. 1-41. 

Ransom, Bbayton Howard ; and Hall, Maurice C. 

1916. — The life history of Qongylonema scutatum. Journ. Parasitol., 
Urbana, 111., vol. 2 (2) (Dec. 1915), pp. 80-89. 

Rater, Pierre^Fran qoib-Olive. 

1848. — Sur les trlchosomes observes dans la vessie du surmulot (Mus 
decumanus) et dans la vessie du renard commun (Cauls vulpes). 
Arch* de mdd. comp. (Rayer), Paris, voL 1 (8), pp. 180-188, pis. 7-8. 
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Rkdi, Francesco. 

1708, — De animalculls vivis, quae In corporibus anlmalium viventlum 
reperluntur observatlones. Ex etruscis latinos fecit Petrus Costo. 11 p. 
1., 842 pp., 1 1., 26 pis. 24mo. Amstelaedaml. 

Hetzius, Anders. 

1841. — Ueber den Bau des Magens bei den in Schweden vorkommenden 
Mfihlmilusen (Lenmius Nilss., Ilypudaeus Jlllg.). [Transl. from the 
Swedish by F. C. H. Creplin.] Arch. f. Anat., Physiol, u. wlssensch. 
Med., Berlin, pp. 403-420, pi. 14, figs. 2-0. 

Roijinson, George U. 

1918.-— The rats of Providence and tlielr parasites. Amer. Journ. Pub. 
Health, New York, vol. 8 (8), Aug., pp. 773-776. 

ItoEDEKKK, Joannes Georgius. 

1761. — [Nocli nicht beschriebene Art WUrmer im menschllchen Kfirper.] 
[Secretary’s abstract.] Getting. Anz. v. gelehrt. Sachen (1761-62), 28. 
St., vol. 1, 10. Oct., pp. 243-246. 

Homan ovitch ; and Slavine, A. 

1914. — Etude sur Involution du Dictycuulus [sic] fllaria (Strongylus 
filaria) et l’infestation des moutons. Compt. rend. Soc. de biol., Paris, 
vol. 77 (27), 81 juillet, pp. 444-445. 

Hoba, Vincenzo. 

(1794). — Lettere zoologlche, ossla osscrvazionl sopra divers! animali. 
Gior. fis.-med., Pavla, an. 7, vol. 4, pp. 258-269. 

Rovklli, Giuseppe. 

(1888a).— Rieerche sugli organl genltali degli Strongyloides (Anguillula, 
Khabdonema). 12 pp., 1 pi. Folio. Como. 

18886. — Idem. [Abstract by Max. Braun.] Centralbl. f. Bakteriol. [etc.], 
Jenn, 2 J., vol. 4 (21), pp. 600-661. 

Rudolphi, Carl Asmund. 

1801. — Beobachtungen liber die Elngeweldewtirmer. Arch. f. Zool. u. Zoot, 
Braunschweig, vol. 2 (1), pp. 1-65. 

1802. — Fortsetzung der Beobachtungen liber die Elngeweldewlirmer. [Con- 
tinuation of 1801.] Ibidem (2), pp. 1-67, pi. 1. 

1803. — Neue Beobachtungen liber die Elngeweldewlirmer. Arch. f. Zool. u. 
Zoot., Braunschweig, vol. 3 (2), pp. 1-32. 

1809. — Entozoorum sive vermium intestinalium hlstoria naturalis. vol. 2 
(1), 457 pp., ids. 7-12. Octavo. Amstelaedaml. 

1810. — Idem. vol. 2 (2), xiH-386 pp. Octavo. Amstelaedaml. 

1819. — Entozoorum synopsis cul accedunt mantissa duplex et indices locu- 
pletlsslrni. x-b 811 pp., 8 pis. Octavo. Berollni. 

SCHLOTTHATJBER. 

1860. — Beltrllge zur Heiminthologie. Amtl. Ber. ii. d. 81. VersammL 
deutsch. Naturf. u. Aerzte, Gttttingen (1854), pp. 121-188. 

Schmaltz. 

1903. — Wurrakrankhelt beim Elefanten. Berl. thierfirztL Wchnschr. (8), 
15. Jan., pp. 42-48. 

Schneider, Anton. 

1866.— Monographle der Nematoden. viii+857 pp., 122 figs., 28 pi*., 848 
fig*. Quarto. Berlin. 

Schbank, Franz von Paula. 

1788. — Verzeichniss der blsher hlnl&ngllch bekannten Eingeweldewfirmer, 
nebst einer Abhandlung fiber ihre Anverwandtschaften. 5 p. L, 116 pp,, 
1 table.' Duodecimo. Mfinchen. 
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Setti, Ernesto. 

1897o. — Nuovi elminti dell’Eritrea. Boil. mus. di zool. [etc.], Genova (57), 
50 pp., pis. 8-0, 41 figs, 

18976. — Idem. Attl Soc. Llgust dl sc. nat e geogr., Genova, vol. 8 (2), 
glugno, pp. 198-247, pis. 8-8, figs. 1-41. 

Seurat, L. G. 

1011. — Sur Thabltat et les migrations du Splruru talpao Gmel. (*=Spirop- 
tera strumosa Rud.). Compt. rend. Soc. de blol., Paris, vol. 71 (85), 
15 dec„ pp. 606-008. 

1912a. — Sur lu morphologle (le Tovijecteur do quolques nematodes. Compt. 
rend. Soc. de blol., Paris, vol. 72 (18), 24 nmi, pp. 778-781, figs. 1-4. 

19126. — Sur la quatrifcme mue des nematodes parasite. Compt. rend. Soc. 
de blol., Paris, vol. 73 (28), 2 uoflt, pp. 279-281, figs. 1-2. 

1913. — Le gundl, nouvel hOte du Nematodirus filieollis (Rud,). Compt. 
rend. Soc. de blol., Paris, vol. 74 (1G), 9 mai, pp. 954-956, 1 fig. 

1914o. — Sur quelques Heterakls d’oiseaux. pp. 195-202, figs. 1-5. Octavo. 
Alger. [Reprint from Bull. Soc. d’hist. nat. de 1’Afrique du nord., vol. 6 
(7), 15 julllet.] 

19146.— Sur un nouveau spiropt£re du chat gante. Compt. rend. Soc. de 
blol., Paris, vol. 77 (25), 17 julllet, pp. 844-4147, figs. 1-5. 

1914c. — Sur deux nouveaux HCttfrakis du Sud-nlgCrlen. Bull. Soc. d’hist 
nat. de l’Afrique du nord, Alger, vol. 6 (8), 15 nov., pp. 222-225, figs. 1-4. 

1914d. — Sur Taccouplement prGcoce d’un oxyure. Compt. rend. Acad. d. 
sc., Paris, vol. 159 ( 22), 30 nov., pp. 755-757. 

1914c. — Sur un nouveau gongylonOme, parasite de la gerbille. [Read 28 
nov.] Compt. rend. Soc. de blol., Paris, vol. 77 (31), 11 dec., pp. 521-524, 
figs. 1-4. 

1914/. — Sur la morphologle de l’apparell genital femelle des Splruridae. 
Compt. rend. Acad. d. sc., Paris, vol. 159 (26), 28 d6c., pp. 1016-1018. 

1915a. — Sur un nouvel Ophlostomum parasite du gundl. Compt. rend. Soc. 
de blol., Paris, vol. 78 (2), 5 f ev., pp. 20-22, figs. 1-4. 

19156. — Sur deux nouveaux oxyures du Maroc. Bull. Soc. d'hlst. nat de 
l’Afrique du nord, Alger, vol. 7 (2), 15 fev., pp. 24-31, figs. 1-9. 

1915c. — Sur l’exlstence, en AlgGrie, du Dermatoxys veligera (Rud.) et sur 
les affin!t£s du genre Dermatoxys. Compt. rend. Soc. de blol., Paris, vol. 
78 (5), 19 mars, pp. 75-79, figs. 1-4. 

[1915(2.] — Expedition de MM. Walter Rothschild, E. Hartert, et C. Hilgert 
dans le Sud AlgGrlen (mars-mai, 1914). Nematodes parasites. 25 pp., 
figB. A-O, 1-27. Quarto. [n. p.] [Reprint from Novitat. zool., vol. 
22, Feb., 1915.] 

1915e. — Sur deux nouveaux parasites du rcnnrd d’Alggrie. [Read 20 
mars.] Compt. rend. Soc. de blol., Paris, vui. 78 (6), 2 avrll, pp. 122-126, 

figs* 1-4. 

1915/. — Sur les rlctulaires des carnivores du Nord-Africaln et les affinites 
du genre Rictularla. Compt. rend. Soc. de blol., Paris, vol. 78 (11), 25 
juin, pp. 818-322, figB. 1-3. 

1915p. — Sur les conditions de la ponte du strongle lisse. Bull, sclent, de la 
France et de la Belg., Paris, 7. s., vol. 48 (3), 10 mai, pp. 171-177, figs. 1-4. 

19157i. — Sur les premiers stades evolutifs des spiropt£res. Compt. rend. 
Soc. de blol., Paris, vol. 78 (17), 19 nov., pp. 561-565, figs. 1-5. 

Shipley, Arthur Everett; and Feabnsides, E. G. 

1906.— 1 The effects of metazoan parasites on their hosts. Journ. Kconom. 
BloL, London, vol. 1 (2), Mar. 30, pp. 41-62. 
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von Siebold, Gael Theodor Ebnst. 

1887. — Zur Entwickeiungsgesehichte der Helmlnthen. (In Burdach, Karl 
Friedrich. Die Physiologie als Erfahrungswlssenschaft 2. And., vol. 2, 
4. Buch, pp. 183-218. Octavo. Leipzig.) 
da Silva Lima, Josfi Francisco. 

1877. — Novos factos para a historia da Fllaria de Wucherer ; descobrlmento 
da Fllaria adulta no Rio de Janeiro. Guz. med. da Bahia, an. 0, 2. 
vol. 2 (12), dec., pp. 638-546. 

Sluitkk, C. I j h. ; and Swelleng rebel, N. H. 

1912. — De dierlijke parasleten van den mensch en van onze hulsdieren. 
Tweede veel vermeerderde en verbeterde druk. xvH-520 pp., 202 figs., 
1 pi. Octavo. Amsterdam. 

Smith, Allen J. 

1908. — Synopsis of studies in metazoan parasitology in McManus labora- 
tory of pathology, University of Pennsylvania. Univ. Penn. M. Bull., 
Philadelphia, vol. 20 (12), Feb., pp. 262-1282], pi. 1. 

SoNBINO, PROSPERO. 

1878. — Suir Anchllostoma duodenale in rlsposta al Prof. Sangalll. [Letter 
to editor, dated 9 ott.] Imparziale, Firenze, vol. 18 (20), 31 ott., pp. 
609-018. 

Stiles, Charles Wabdell. 

1892. — Preliminary note on Myzomlmus gen. nov M type-species M. scutatus 
Mueller, *69, a parasite in cattle. (Note on parasites. 4.) Journ. Comp. 
Med. and Vet. Arch., New York, vol. 13 (2), Feb., pp. 65-07, 1 fig. 

1901.— Uncinariosis (anchylostoraiasis) in man and animals in the United 
States. Texas Med. News, Austin, vol. 10 (9), July, pp. 523-532. 

1905.— Oxyurias. (In Stiles &. Hassall, 1905, p. 150.) 

1907. — The zoological characters of the roundworm genus Fllaria Mueller, 
1787, with a list of the thread worms reported for man. Bull. 34, Hyg. 
Lab., IJ. S. Pub. Health and Mar.-Hosp. Serv., V^ashlngton, May, pp. 
31-51, figs. 26-34. 

Stiles, Charles Wabdell; and Crane, Charles George. * 

1910. — The Internal parasites of the rats and mice in their relation to 
diseases of man. [Pub. Health Bull.], U. S. Pub. HeMth and Mar.-Hosp. 
Serv., Washington, pp. 87-110, figs. 0-58. 

Stiles, Charles Wabdell ; and Hassall, Albert. 

1905. — The determination of generic types, and a list of roundworm genera, 
with their original and type species. Bull. 79, Bureau Animal Indust, 
U. S. Dept. Agric., Washington [Dec. 22], pp. 1-150. 

Sto8sich, Michele. 

1890. — II genere Trichosoma Budolphl. Lavoro monograflco. Boll. Soc. 
adriat. di sc. nat. in Trieste, vol. 12, pp. 3-38. 

1897. — Fllurie e splroptere. Lavoro monograflco. pp. 18-162 (150 pp.). 
Octavo. Trieste. 

1898. — Saggio di una fauna elmlntologlca dl Trieste e provincie contermini. 
162 pp. Octavo. Trieste. [Reprint from Program, d. civ. scuola r. sup., 
Trieste, 1898.] 

1890. — Strongylldae. Lavoro monograflco. Boll. Soc. adriat di sc. nat in 
Trieste, vol. 19, pp. 55-152. 

Travabsos, Latjbo. 

1913. — Sobre as especles brazileiras da subfamilla Heterakinae RailUet k 
Henry. [Portuguese and German text.] Mem. Inst Oswaldo Ortw, 
Rio de Jan.-Manguinhos, vol. 5 (8), pp. 271-318, pis. 27-81, figs. 1-88. 
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Teavasbos, Laubo— C ontinued. 

1914a.— ContrlbulQ&o pura o conheciroento da fauna helmintolojlca bra- 
zllelra. 8. Nova genero da famllia Heterakldae Rallllet & Henry. 
Contribution the study of Brazilian helminthology. A new genus of 
the family Heterakldae Rallllet and Henry. [Portuguese and English 
text.] Mem. Inst. Oswuldo Cruz, Rio de Jan.-Mangulnhos, vol. 6 (2), 
pp. 187-142, pi. 15, figs. 1-8. 

1914b. — Trieostrongylldeos brazllelros. (8. nota prfivla.) 8 pp. Octavo, 
[n. p.] [MS. dated ngosto, 1914.] [Reprinted from Brazil med. (84), 
8 set. 1914.] 

Wedl, Cam,. 

1856. — Ueber elnlge Ncmutoden. [Read 17, J&n.] Sltzungsb. d. k. Akad. 
d. Wlssensch., Wien, math.-naturw. Cl., vol. 19 (1), pp. 122-134, 1 pi;, 
figs. 1-18. 

[1861]. — Zur Helmlnthenfauna Xgyptens. (2. Abt.) [Read 14. Nov.] 
Sltzungsb. d. k. Akad. d. Wlssensch., Wien, math.-naturw. Cl., vol. 44, 1. 
Abt. [ (9)], pp. 468-482, pis. 1-3, figs. 1-42. 

Weinland, David Friedrich. 

1858. — Human cestoldt*. An essay on the tapeworms of man, giving a 
full account of their nature, organization, and embryonic development; 
the pathological symptoms they produce, and the remedies which have 
proved successful in modern practice. To which Is added an appendix, 
containing a catalogue of all species of helmlnthes hitherto found In man. 
x+03 pp., 12 figs. Octavo. Cambridge [Massachusetts]. 

Werner, Paumib Christianiis Fridericus. 

1782. — Vermlum Intestinalium brevis expositions continuatlo. 28 pp., pis. 
8-9. Duodecimo. I.lpslae. 

VON WlIiEM0K8-SUHM, RlTDOT.rH. 

1878. — Helmlnthologlsehe Notlzen. 8. Ztsehr. f. wlssensch. Zool., Leipzig, 
vol. 23 (3), 18. Nov., pp. 331-345, pi. 17, figs. 1-11.* 

Zedeb, Johann Georg Heinrich. 

1800.— Erster Nuclitrag zur Naturgeschlchte der Klngeweldewiiipner, mlt 
Zuffissen und Anmerkungen herausgegeben. xx+320 pp., 6 pis. Quarto. 
Leipzig. 

1803.— Anleltung zur Naturgeschlchte der Eingeweldewtlrmer. xvl+432 
pp., 4 pis. Octavo. Bamberg. 
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abbreviate, Physaloptera 213,214-215 

abbreviate, PkvealopUra 214,215 

aberti mimus, Bciurus 131 

abyasinicus, Arvicanthis 27,217 

Aeanthion braohyura 74 

Acanthocephala 4 

Aoheilostoma 112-118 

simpsoni 118-114 

aoouchy, Hyoprocta 222 

Acuaria 187 

Aeuarlida© 6-1 

aoushy, Cavia 222 

a cutisiima, Aicaris 67 

Fiuaria 67 

Oxyuris 66, 67,05 

Subulura 52 

affi nit, Maitiffodcs 28 

Trichocephalua 28 

agouti, Cavia 23 

Dasyprocta 105,219,220 

Agouti paca 53 

aguti, Dasyprocta. 23, 105, 115, 210 

aiaoer, Sylvflagus floridanus 186, 187 

alba, Cioonia 215 

albus,Mus 12 

musculus 82 

alexandrinua, Kpimys 32,206 

Mua 32,206 

Allodapa 52,60,62 

allodapa 60 

orassispieulum 60 

elongata 60-68 

allodapa, Allodapa 60 

ambigua, Oxyuris 66,67,68-70 

Oxyurw 68 

ambifuue, Paualurut 08,225 

amblyonyx, Dactylomys 222 

Kannabateomys 222 

amerioana, Periplaneta 195,202 

amerloamis, Tapirus 219 

Ammospermophilus leucurus cinnamomeus . 93 

amoenus operarius, Eutamias 60 

ampMoeanttam, Ophioetomum 175 

Rtetoteria 175 

Riotularioidos 175-177 

amphibius, Arvioola 27, 33, 37, 82, 122 

Lemmus 33,37,^,122 

Hus 27,122 

Aadhytostominae 119 

Aneylostoma 119 

OilifW si, Assarts 52 

Subulura M-68 

Angfoctoma 6 

Angiostomidae 6 

Angtotomoldsa 6,6 

Aotyto tte a i s af 107 


principal page references in bdd-faoed type.) 
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annulosa, Capillaria 33,85-66 

annulus urn, Calodium 35 

Trichoeomum 35 

antrioola, Kchinomys 27, 100 

anuUteum, Trichoeoma 35 

aperea, ('avia 53 

apereoides, Tlirichomys 27, 109 

aperia, Cavia 58 

Apodomus sylvaticus 27, 

33, 36, 82, 86, 89, 152, 154, 159, 170, 206 

arcticus, l^epus 70 

Arctoinys citellus 82 

Citillus 25,213 

marmota 41 

monax 41 

Arduennu 218,219 

strongylina 220 

Arduenninao 190,218 

arvaiis, Arvicola 27, 82, 151, 152, 159 

Lemmus 82 

Microtus 27,82,151,152,159,161 

Mus 27 

Arvicanthis abyssinicus 27,217 

bar bar us 82,226 

pulchellus 147 

Arvioola amphibius 27, 33, 37, 82, 122 

arvaiis 27,82,151,150 

campestria 82,159,161 

glareolus 82 

rubidu8 82 

subterraneus 82,152,154 

Ascaridae 80,65 

A scar idea 30 

Ascarinoe 80,40,42 

Asoaris 3,39,40,41,42,53 

acutiesima 67 

andereoni 52 

oastorls 40-41 

dipodii 86,90 

ferox 42,48 

laevis 40,41 

kvie 41 

lumbricoidos 8,40 

murk 204 

otoua 204 

obveteta 81 

oxyura * 81 

pigmentata 40,41-48 

species 40 

' ttrumo m 100 

telpae 100 

ienteeutetue 48,44 

ietraptera 86 

HAdfiata 40,58 

vdifera 00 

tfermkuUtrtt fi murk 81 
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Aacavoldea 0,89,40,44,06 

ascaroidea, Protospirura 203, 207-81 1. 225 

Atlantoxerus getuliw 98,106 

atrodorsalls, Seiunis 84 

anduboni bailey 1, Sylvilagus 102 

avaUanarius, Muscardimis 170 

Myoxus 170 

badllata, Capillaria 33,84 36 

badllatum, Trichosomum 34 

bailey 1, Neotoma floridaim 138» 

Sylvilagus auduhoni 102 

bakodyii, Trichina 223 

barborus, Arvicanthis 82,225 

beecheyi, Citellus lss, 189 

blflda, Filaria 220,221-222 

bifidum, Dkheilonema 221 

blfurcatum, Cltellinema 141-142 

bilabiata, Spiroptera 213 

blstrlata, Isothrix 27 

Loncheres 27 

btasii, Strongylus 139 

Blatta german ica 105 

orientalis 202 

boueti, JJeterdkis 64 

Oxynema 64 

Subulura 52,64-66 

brachylaimus, Delotrocephalus 121122 

Strongylus 121-122 

brachyura, Acanthion 74 

Hystrix 74 

brasiUensls, Holochllomys 27,82 

Holochilus 27,82 

Lepus 102 

Sylvilagus 102 

brauni, Spiroptera 204,207 

broziliense, Holigmosomum 150,164-166 

brazlliensis, Mus 214 

brevioeps, Geomys 210 

brevioulle, Trichosoma 33 

brevispioulum, Gongykmema 191, 190, 197-198 

brucel, Proeavla 122 

Bunostomeae 107,112,119 

Bunostominae 112 

Bunostomum 112 

oalcaratus, Trichostrongylus 125,126-128 

call torn icm melanotis, T^pus 102 

OalkMpermoplillus lateralis 93 

Calodium 33 

annulosum 35 

papillosum 37 

oampestris, Arvioola 82,159,101 

Dlpodllla 02,154,198 

Dlpodlllus 02, 154, 19G, 198 

Lepus 186,187 

oanloepe, Sciurus 1&4 

oapensis, Georhynchus 21,27 

Georyohus 21,27 

Geosdurus 99 

Hyiax 43,213 

Mus 21 

Proeavla 43,213 

oaplbara, Hydrooherus 158 

Capillaria 10,22,88,34,35,30,37 

annulosa 33,86-86,38 

b*olUata< 33,84-86,37 

papfllosa 83,87 

fUlmUMUt 163 


Page. 

Capillaria ransomia 88,84 

sobmidti 38,36, 87-«8 

tumida 88 

Caplllariinae 19 

capybara, Hydrochoerus 81 

currutlierHi, Funisciurus 147 

Castor fiber 21,40,109,188,198 

castoris, Ascaris 40-41 

Trichocephalus 90,21 

cavolli, Strongylus 144, 148-147 

Caviaamishy 222 

agouti 28 

aperca 63 

aperia 63 

cobay a 12,196 

paca 146 

poroellus 12,60,196 

caviae aguti , Spiroptera 219 

(JeroolabeH preheusil is 184 

Chabertia species 110, 119 

Chaotognatha 4 

chrlsoptera, Spiroptera 219,220 

Cicouiaulha 216 

cineroa rupicola, Neotoma 138 

clnnamomeus, Ammospermophilus leucurus . 98 

ciroularis, Filaria 180,188-184 

Physaloptera 212,216-216 

clrcumflexa, Trichina 10 

Citellinema 123,141 

blfurcatum 141-142 

Citellus beecheyi 188,189 

citellus 25,82,213 

ologans 142 

citellus, Arctotnys 82 

Citellus 25,82,213 

SjjermophiluH 82 

citilli, Physaloptoro 212,218 

Spiroptera 213 

citillus, Arotomys 26,213 

Spermopbllus 26 

clausa, Physaloptera 212 

cobaya, Cavia 12,196 

CoelogenyB paca 145 

Coendou prehenailis 184 

cohaerens, Strongylus 116 

oollarls, Crossophorus 41-48 

coloradensis, Hlctularia 109,178-176,228 

comr&uUtius, Strongylus 168 

8yrUhetocaulus 168 

conica, Filaria 220,222 

conicum, Dichdlonema 222 

contort®, Trichuris 20,11 

oontortus, Trichocephalus 21 

convoluta, Filaria 200 

Fusaria 199 

copulatum, Eucyalhostomum 116 

Eucyathostomum 118 

ScUrostomum 116 

Co8mocerca 108 

oostellatum, neligmosomum 140,160-161,163 

costcllatus , Metastrongylus 160 

Strongylus 149,160,168 

coypus, Myocastor 80 

Myopotomus 80 

crasskauda, Trichocephalus IS 

TriehoAes 18 

TYWloiouw 18 

Trkkoaomum 18 
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oriMloattd*, Trichoeomoides 12,18-19,221 

araaaispleuluin, Allodapa 60 

Grioetomys gambianus 47 

Grtoatasorloetus 12,89 

frumentarius 12,89 

vulgaris 89 

orioetus, Crlcetus 12,89 

erinilbrmis, Uncinaria Ill 

cristate, HystrU 21, 30, 85, wi, 222 

Eictularia 109-170 

crittatum, Ophioatoma 169 

Opkioatomum 169 

GroMophorus 39,42,13 

collar is 42-48,44 

tentaculatus 42,48-44 

Ctenodaotylus gundl 64, 7«, 134, 135 

onoullatum, Hcteroxynema 66,67-60 

cuniculus domesticus, Lepus 26 

ferns, Lepus 26 

Lepus 8, 

12, 70, 126, 140, 148, 166, 167, 190 

Oryctolagus 8, 

12, 25, 70, 126, 140, 148, 166, 167, 190 

Otmkmlus paca 63,146 

Oyilchnoatomidac 114 

Oylloostomeae 107,114,119,122 

OyHcoatominae 114 

CyUoostomum 114,119 

Gystidloola 64 

Dacnitis 64 

Dactylomys omblyony x 222 

da komemia, Hcterakia 45, 48 

Daayprocta agouti 105,219,220,222 

aguti 23,105,115,210,222 

dasytrlchus, Lemmus 170 

decuman us, Mus 8, 12, 17, 

32,35,38,47,145,165,190,196,206 

Deletrooephalus 121,122 

brachylalmus 121-122 

dimidiatus 122 

delicatus, Trichostrongylus 125,180-181 

Dermatoxy* 65,99,103 

getula 99,108-106 

vellgera 99-102 

deeertortun, Neotoma 138 

dJaoaatha, Filaria 180,184 

Pteheitonama 222 

tyidum 221 

eoafcum 222 

labiatum 222 

Dfchylene 64 

Dfotyocaulus filaria 162 

dimidiatus, Deletrooephalus 122 

Dlpodfila campestris 62,154,198 

Dipodfllua campestris 62, 154, 196, 198 

UpOiii, Aacaria 86,90 

dfeodla-totradactyll, Nematoldeum 220,228 

Dipua Jaculus 89 

aagttta 89 

tetradaotylus 220,223 

Diqptiamgiis invaginatus 76 

V&mHu Ill 

doBtaatJous, Lepus cuniculus 25 

donate, Hyatrix*. 144,145 

tamtam, imthiion 74, 144, 145, 182, 190 

Dtamomyamfifanls 171 

dfjas* Myomas 170 

Dyiomysaltediila. 170 


Page. 

Echinomys antrioola 27,109 

Ectobia germanica 195 

elegans, Citellus 142 

Eliomys quercinus 33,36,154 

elongata, Allodapa 60-92 

elvirae, Kictularia 169,170-171 

Kneyathoatomum 114 

copulatum 115 

Enterobitis 225 

Eplrnys alexandrlnus 32,206 

norvegicus 8, 

12, 1 7, 32, 35, 37, 38, 47, 48, 145, 156, 196, 206 

rattus 17, 

27, 35, 37, 47, 82, 190, 196, 206, 207, 216, 221 

slporanus 206 

species 202,224 

surifor 187 

ugandae 27,82,217 

epixanthum, Erethkon 74 

equl, Oxyuris 65,94,225 

equinus, Strongylus 108 

Erethixon 144,188 

doraatum 74,144,145,182,190 

epixanthum 74 

erythropus, Euxerus 52, 66 

Xerus 56 

Eucyathostomum 114-116 

copulatum 116 

longesubulatum 115 

europaea, Talpa 152 

europaeus, Lepus 12,25,32,70,126,140,148,165 

Eurysygoraatomys rufus 184 

splnosus 184 

Eutomias nmoenus operarius 60 

quadrivittatus 144,175 

Euxerus ery thropu# 52, 56 

evaQinata, Gxyuri * 70 

cvoluta, Oxyuris 66,67,70-74 , 84 

Evotomys glareolus 82 

mtllis 82 

Falaria 179 

fallax, Neotoma mexicana 82,83,138 

Itictularia 169,171-17* 

Foils ocreata 225 

fcrox, A acarix 42, 43 

ferns, Lepus cuniculus 25 

fiber, Castor 21, 40, 109, 188, 198 

Fiber sibethicus 27,34, 129 

flberius, Trichostrongylus 124, 1*9-180 

FUairc 179 

FOaraia 179 

mwtelarum •. 180 

Filaria 179- 

180, 181, 182, 183, 184, 185, 187, 188, 191 

bifida 220,9*1-9*9 

circularis 180,188-184 

oonica 220,9*9 

ccmvoUUa 200 

diacantha 180,184 

hyatrichia-prehcnallia 184 

leporis , 180,187 

leporia pulmonalia 163 

(ttttaftfane a) 187 

Unstowi 180,183,184-186 

Umchari 184 

martis 179,180-181,182,188 

medinenak 180 

marioola. 106,187 
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Filaria murU 204 

murU-tcandentis 221 

mutculi 191 

mutUla barbate 180 

mutUlat barbarae 180 

foinae 180 

muttelarum 180 

subcutenca 180 

oUuaa 204 

perforana 180 

piatillaria 180,188,185 

pulmonalis 163 

quadrUrpina 180,181 

rytiplcurea 200 

rytiplenritca 199,202 

acapiceps 180,185-187 

aciuri 183,184 

species '. 180,188,190,199 

atrumoaa 200 

subcutanea 180,181,182-188,190 

terminals 163 

filaria, Dictyocaulus 162 

Filariidae 179,101 

Filar iinae 179,188 

Filarloldea 6, 40, 64, 178-179,190, 190, 223, 224 

Fiteriu 179 

fllioollis, Nematodirus 132,133,135 

Strongylus 133 

Filoria 179 

ftebellum, Oxyuria 77 

flagellum, Oxyuris 00,77-79 

floridana bailey i, Neotoma 138 

floridanus alacer, Sylvilagus 186, 187 

mallurus, 8ylvilagua 25, 70, 128, 186 

Sylvilagus 25 

foasor, Thomomys 23,118,157 

Trichuris 21-28,24 

frumentarius, Cricetus 12, 89 

Funisciurus earruthersi 147 

Fuaarella 65,225 

vermicular is 225 

Fusaria 40 

acutiaaima 67 

convolute 199 

muria 204 

obvelote 81 

gambianuB, Crioetomys 47 

gangula, QanguleUrakia 45,48 

OangxUctcrdkia 45 

gangula 45,48 

Gaomys breviceps 210 

Georhychos illigeri 21 

Georteynchua capensis 21,27 

Georyohua capensis 21, 27 

Gaosoiurus capensis 99 

gwmanlca, Blatta 195 

Ectobia 195 

getula, Dermatoxys 99,108-106 

getulus, Atlantoxerus 98,105 

Xerua 98,106 

glaeJalla, Lepua 70 

glaraohia, Anrioofc 82 

Evotomya 82 

OUagUa 153,170 

6U«,GUa 153,170 

Myoma .. a 168,170 

GflOgykuiama 190,191,192,198,197,198,199,206 

breviapkmlum 191,196,197-199 
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Oongylonema minimum 


musculi 


woplaslica 


neoplasticum . 



198-196,198,199 

species 

191,198-199 

verruooBum... 


Gongyloneminae 

199-191 

gracile, Ileligmosomum 

110,161 

gracilis, Mctestrongylus 

153 

Strongylus 

158 

Trichocephalus 

23 

Trichuris 

20, 98 

Graphidium 

123,189 

strigosum 

126,189-141 

Graphiurus murinus 

215 

gundi, Ctenodactylus 

04,76,134,135 

Habronema muscae 

224 

hamata, Oxyuris 

66,79-80 

Jlellgmosominae 

. 123,148-149,158,100 

Heligmosomoldes 

110,159,160-161 

liustowi... 

161-169 

noligmosomum 

141, 146, 148, 149-160, 

151, 153, 154, 155, 167, 158, 159 

braziliense . . 

150,164-166 

oostellatum. , 

149,160-161,158 

gracile 

150,166 

laeve 

150,168-164,160 

minutum. . . 

.. 150,161-169,158,157 

polygyrum . . 


vexillatum.. 

150,152,166-168 

bepatica, Hepatioola 

30,81-18 

Iiepaticola 


bepatica 

30,81-88 

hepaticum, Trichoaoma 

81 

hepaticua, Trichocephalus 

81 

Herpestes ichneumon 

225 

Ilesperomys leuoogastor 

82 

nasutus 

82 

physodes 

27,82 

species 

183 

neteracidae 

44 

HcUracia 

45 

Heterakldac 

.... 39,44,51,62,64,05 

Heterakinae 

44,45,49 

Heterakis 

44,46,52,106 

boueti 

64 

dahomtnsis 

45,48 

Bpumoaa 

46-49,59 

uncinate 

49,50,53 

verrucosa 

106-106 

veeicularis 

45,48 

Heterohyrax mossambica. . . 


Heteroxynema 

33,66*57 

oucullatum.. 


hilgerti, Oxyuria 

66,67,74-77,98 

Holochilomys brasllienais 


Holochilua braailienaia 


phyaodea 


bydrochaeris, Hydrooboerus. 


bydrocberl, Viannaia 


Hydrocberua oapibara 


Hydrochoerua oapybara 


bydrochaeria . , 


Hymenolepis 

146 

Ryraooidta 


Hyrax capensia 


syriaeua 

43,66, 78,88,213 

hyatrichte^prthanaUia, Fiterte. 
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hyatrlchJa, Spiroptera 220,*tt-*t8 

8trongylua 222 

Hystrlx 144 

brachyura 74 

oristata 2-1,30,86,181,222 

dorsata 144, 14, * 

prehensilis 184 

ichneumon, Herpestes 225 

igniventris, Sclurus 183 

illigeri, Georhychos 21 

in/undibulua, Trichocephalw 23 

Trichuris 20,28-24,30 

intest Jnalis, Strongyloiden 7 

invaginatus, Pispharagus 70 

irroratus, Otomys 111,147 

tropicalls, Otomys 111,147 

Iaothrix bistriata 27 

pachyura 109 

iaotrkhia, 8clcT09tomum 108 

Strongylus 108-109 

Jaculus, PIpuH 89 

Joe ui us 89 

Jaculus Jaculus 89 

sagltta 89 

kabtlicus, Lepus 102 

Kalioephalus 119 

Kannabateomys amblyonyx 222 

KaUUanUnae 51 

Kathleena. 41,42 

lablatum, Dicheilonema 222 

labtodantata, Protospirura 208 204,228 

8piroptera 203 

lam, Heligmosomum 150, 158-164, 160 

laevis, Asoaris 40,41 

Metaatrongflua 153 

Strongylu* 153,159 

iMphfctea 108 

lateralis, CaUospermophllus 93 

Leggada mlnutoides 40,82 

lemml, Strongylus 121, 122-128 

Trichosoxnum 33,87 

Lemtntui amphlblus 33,37,82,122 

arvalis 82 

dasytrlchus 176 

rutilis 82 

leporis, FUaria 180,187 

Moatlgodca 24 

(; pulmonale ), Trichoaomum 163 

pulmonalit, FUaria 163 

(aubcutanea), FUaria 187 

Trichocephalua 24 

Trichoaomum 163 

Trichuris 20,24-28 

Jeporum, Spiroptera 148 

Strongylus 144,148 

J tepturi* 65 

Lepus arcticos 70 

braslliensis 102 

oalifornicus melanotis 102 

campestrls 186,187 

ounlculus. . . 8, 12, 70, 126, 140, 148, 165, 167, 196 

domestlcus 25 

ferus 25 

eurupaeus 12,26,32,70,126,140,148,165 

gteolali*. 70 

kabUtais 102 


Paf^ 

Lepus nlgricoUis 129 

species 70 

sylvaticus 128,186 

tlmldus 12,25,70,126,140,148,165,187 

variabUis 25 

leucogaster, Hesperomys 82 

Onychomys 82 

leucurus ciunamomous, Ammospermophihis. 98 

levia, Aacarla 41 

lewisi, Trypanosoma 190 

llnstowi, Filarla 180,183,184-186 

Hellgmosomoldes 161-162 

Loncheres bistrlata 27 

rufa 184 

lonchtri, FUaria 184 

longesubulatum, Eucyathostomum 116 

longun, Rhabdonema 7 

Stronffifloidea 7 

Lumbrici muria 204 

Lumbrkoidea 40 

lumbrlooldes, Ascaris 8 

major, Strongylua retortaeformia 163 

mallurus, Sylvllagus floridanus 25,70,128,186 

marmota, Arctomys 41 

Marmota 41 

Marmota marmota 41 

monax 41 

mortis, Filarla 179,180-181,182,183 

Maatipodea 20 

ajfinla 28 

leporia 24 

muria 26 

Maupasina welssi. 76 

medinenaia, FUaria 180 

mediosplralls, Physooephalus 212-220 

Splroptera 219,220 

melanogaater, Sclurus 172,218 

melanotis, Lepus calilbrnicua 102 

Mesomys spinosus 184 

Metastrongylidae 106,107,162,168,177 

Metastrongylinae 162-168 

Metaatrongylua 150,158,162 

coateUotua 150 

graeiUa 153 

loevia 153 

minutiaaimua 166 

mtnutua 161 

paradoxus 150 

polpffprua 158 

mexlcanafollax, Neotoma 82,83,138 

Microfilaria 170,188,189,190 

pllmmeri 188,122-120 

rosenaul 188-182 

species 188,120 

Mioromys minutus 82 

Mlcrotus arvalis 27,82,161,152,159,161 

nivalis 204 

mlmus, Sclurus aberti 181 

minimum, Oonpylonema 191 

minimus, Mus 220,228 

fiifotttftfiffMM, Mrtaatronpylua, 166 

Strongplua 166 

mlnutoides, Leggada. 40,82 

Mus 40,82 

Strongylus 144,149-148 


mlnutum, HeUgmoeomum.. .. 150, 161-158, 158,157 
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minutes, Uetastrongylus 151 

Micromys 82 

Mus 82 

8trongylus 161 

molitor, Tenebrlo 195 

monax, Arctomys 41 

^Marmota 41 

monhystera, Ithabditis 157 

raossambica, Heterohyrax 122 

mucronatum, Opbiostomum 64 

muricola, Fllorla 180,187 

SpiropUra 187 

muridis, Uncinaria 111-112 

murlnus, Oraphiurus 215 

muriiHimphibii , Nematoideum 122, 123 

A tear is 204 

vermicularis fi 81 

-braziliensis, Physaloptora. . 212, 218-214, 216 

-dtcumani, Trichosoma 13,35 

FiUiria 201 

Fusaria 204 


Lumbrici 204 

Mastiffodes 26 

-muscull, Trichosoma 33,87 

Protospirura 203,204-207,210,225 

- scandentis , Filaria 221 

•flylvatid, Trichosoma 33,86 

Trichocephalus 26 

Trichuris 20,26-27 

Musalbus 12 

alexandrinus 32,206 

amphibius 27,122 

arvalis 27 

braziliensis 214 

capensis 21 

decumanus 8,12, 

17, 32, 35, 38, 47, 145, 155, 190, 190, 206 

minimus 220,223 

minutoides....- 40,82 

minutus 82 

musculo id es 82 

musoulus 12, 27, 33, 

35, 37, 82, 89, 122, 177, 192, 106, 206, 221 

albua 82 

navalis 204 

norveglcus 17 

rattus 17, 


27,35,37,47,82, 190, 190,206,207,216,221 


siporanus 200 

•peotas 220,223 

surlier 187 

sylvatious 27, 

33, 36, 82, 86, 89, 162, 154, 159, 170, 206 

Uganda® 27,82,217 

muscao, Habronema 224 

Husoardinu8 avellanarius 170 

muscaidinus, Myoxus 170 

nmsculi, Filaria 191 

Gongykmema 191-192 

musculoides, Hus 82 

muscolus albus, Mus 82 

Mus 12,27, 

33, 35, 37, 82, 89, 122, 177, 192, 196, 206, 221 

am rtrffl barbata, FUaria 180 

m u teku barbam, FUflria 180 

foHw t FUaria 180 


Page. 

mustelarum, Filaraia 180 

Filaria 180 

subcutanea, Filaria 180 

Myocastor ooypus 80 

Myopotamus coypus 80 

Myoprocta ocouchy 222 

myoxi-nitelae, Trichosomum 83,96-87 

myoxi, Strongylus 153 

Myoxus 153 

avollanaritw 170 

dryas 170 

glis 153,170 

muHcardintis 170 

nitedula 170 


nitolla 

Myzomlmus 

nana, llymonolepis 

Taenia 

nasutus, Hesperomys.. 
Oxymycterus 
J'oromyscus. . 

navalis, Mus 

Necator 

Nematholminthes 

Nomatoda 

Nematodirus 

niicollis. . 
neotoma. 
spathigor 
• species ... 
Nematoideum 


33,36,154 

191 

145 

145 

82 

82 

82 

204 

119 

4 

4 6, 6,9,89, 106, 178 
123, 181-162, 133, 136 

132,133,185 

132,166-166 

132,166-166 

136 

123,228 


dipodls-tetradactyli 220,226 

muris-amphibii 122,123 

ovis (pulmonale) 166 

Nomatoxys 106 

neopktstica , Oongylonema 186 

Spiroptera 193 

neoplastiouxn, Oongylonema 4, 

101,196-196,198,199 

Neotoma 138 

oinera rupicola 138 

desertorum 138 

florldana bailey i 138 

mexicana follax 32,83,138 

neotoma, Nematodirus 132,166-168 

nigeriae, Trachypharynx 110 

nlgricollja , Lepua 129 

nitedula, Dyromys 170 

Myoxus 170 

nltella, Myoxus 83,36,154 

nivalis, Microtus 204 

nodosus, Trichocephalus 96 

norveglcus, Epimys 8, 


12, 17,32,35,38, 47,48, 145, 155, 196,206 

Mus 17 

numidica, Protospirura 908,225 

nuttall I pinetis , Syl vllagus 102 

Nyotomys species 188,189 

obesa, Oxyuris 66,60-81 

ofttusa, Ascaris 904 

Filaria 904 

Spiroptera 904 

obvclala, Ascaris 81 

Fusaria 81 

Oxyuris.. 66,67,81-68,86,87,89,90,97,98 
Srphocia 81.981 
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ooreata, Fells 225 paca, Coelogenys 145 

Ollulaninae 152,177 Cuniculus 58,145 

OUulanus 177, 224 paehyura, lsothrix « 100 

tricuspis 177-178 pachyuras, Thrichomvs.. 100 

Ondatra slbethica 27,34,129 pallaryi, Oxyuris 66,67, 05-08 

Ouychomya loucogaster 82 papillosa, Capillaria 38,87 

opaoa, Tricburls 21,27-28 papillosum, Calodium 37 

operarius, Eutamias omoenus 60 Trtchosomum 7 

OphioHoma 64 , 168 papillosus, Strongyloides 7-0 

criatatum 109 paradoxus, Metastrougylus 150 


Opkiottomum 02,04,168,175 

amphiacanlhum 176 j 

criatatum 109 

muoronatum 04 

taeapenne 02 

oriental is, Blatta 202 

Periplaneta 195 

Oryctolagus cuniculus 8 , 

12, 25, 70, 126, 140, 148, 105, 107, 190 

Otomys irroratus 111,147 

tropical is 111,147 

twitt ( pulmonale ), Nematoidtum 106 

pulmonalis, PseuAaliua 166 

Strongylua 166 

Triehocephalua 28 

Trichuris 20,24,28-80 

OxittfU* 65 

Oxymyctertis nasutus 82 

rufus 176 

Oxynema 62,60 

boueti 54 

rectum 52,60 

Oxysoma loo 

oxyura, Aacaria 81 

Oxyuriai 225 

Oxyuridae 39, 65 

Oxyurinae. 0.5,99 

Oxyuris 00, 05-66, 

67, 68, 70, 72, 73, 74, 77, 78, 79, 80, SI, 83, 
84, 85, 87, 88, 90, 94, 95, 08, 221, 225 

acutissimu 06,67,95 

ambigua 00,07.68-70,72 

equi 65,94,225 

emgimta 70 

evoluta 60, 67, 70-74, 84 

/la White 77 

flagellum 66, 77-79 

hamata no, 79-80 

hllgorti 66, 67, 74-77, 98 

obesa 66, 80-81 

obvelata. . 66, 67, 81-88, 86, 87, 89, 90, 97, 98 

pallaryi. 60,67,95-98 

polyoon 66, 67, 98-99, 105 

pogio 66,88 

•oiuri 66, 84 

amitetsubteia 80 

etossichi 66,07, 84-85 

stroma 66, 67, 83, 86-86, 97, 98 

tetfipteia 66,67,82,83,86-90,221 

trirad iata 66,67,71,90-94,225 

lingula 66, 67, 94-95 ^ 

yermkralaris 225* 

vivipara 39,65 

Oip«m« 65 

avmibg% w 68 

PMa,AfMXtt 53 

Carla 145 


i'arospidodera 44, 49 

uucinata 49-61,54 

Possaluras 70,225 

ambiguux 68,225 

pcr/oran* , Filaria 180 

Periplaneta americana 195,202 

orientalis 196 

1 ‘eromysciw nasutus 82 

Physaloptora 108,199,212-218, 

214,215,216,217,218 

abbreviata 213,214-216 

abbreviate 214,215 

circuiaris.. 212,216-216 

citilli 212,218 

clausa 212 

rauria-bradliensiR. . . 212,218-214,216 

ruwenisorii 212.216-217 

soiuri 212,217-218 

spirulu 212,218 

Phyaaloptcrinnc 199 

Physocepholus 218-219,220 

mediospiralis 210-220 

sexalatus 219,220 

physodes, Hesperomys 27,82 

Ilolocliihis 27,82 

pigmontatu, Ascaris 40,41-42 

pigmenUUus , Strongylu* 128 

Trichostrongylus 124, 128-129 

pinotis, Hylvilagus nut tail! 102 

pistlliaris, Filaria 180,188,185 

Pitymys subtorranous 82, 152, 154 

plagiostoma, Rictulariu 171,172 

plimmeri, Microfilaria. 188, 1 89-190 

polygyra, Viannaia 153,168-160 

polygyrum, Heligmosomum 159 

polygyrua, Metaatrongylua 158 

Strongylua. . . 150, 153, 168, 159, 160, 161, 162 

paly non, Oxyuris 66, 67, 98-99, 105 

porcellus, Cavla, 12,50,196 

prehensilis, Ceroolabes 184 

Ooendou 184 

Hystrix 184 

Procavia brace i 122 

capensls 43,213 

syriaca. 43,66,78,83,218 

pronl, Riotularia 169,225 

Protospirura 40, 42, 191, 190, 208, 204, 207 

ascaroldea 203,207-211,225 

labiodentata 106-204,225 

murls 203,204-207,210,225 

numidica 203,225 

Paeudalius ovis ptdmonalia 166 

Paeudo+hobiitis 6 

PterygodermotUea 168 

pugio, Oxyuris 66, 88 

pulohellus, Arvioanthls 147 

ptrimonoMt, CupiU aria 163 
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pulmonalia, Filaria 163 

Synthetocaulus 163-166 

quadriAata, Bplroptera 00,220,281 

fuadrispina , Filaria 180, 181 

quadrivitt&ti, Warrenius 1 46-1 4 4 

quadrlviltatus, EutainlaH 144,176 

quercinus, Eliomys 33, 30, 154 

Ranaomeae 107,116,116 

ransomia, Capillarin 33,34 

Ransomus 115,116 

rodcntorum 116-120 

ratti, Bplroptera 220,221 

rattus, Epimys 17, 

27,35, 37, 47, 82, 190, 196, 200, 207, 210, 221 

Muh 17, 

27, 35, 37, 47, 82, 190, 196, 200, 207, 210, 221 

rectum, Oxynema 52,00 

retortaeformia major, Strongylus 163 

Btrougylus 125,139 

Trichostrongyhw 124, 126-126, 128, 129 

Rhabdiasidae 6 

Rhabditis monhystera 157 

Rhabdonema longus 7 

Rlctularia... . 168-169, 170, 171, 173, 175, 170, 177,225 

amphiacanthum 175 

coloradensis 109, 178-1 75, 225 

cristata 169-170 

# elvirae 169,170-171 

fallax 109,171-172 

plagiostoma 171,172 

proni 109,225 

Elctulariinae 162,168,175 

RSctularloldes 168,176 

amphiacanthum 176-177 

RUictdarinae 108 

rodentorum, Ransomus 116-120 

roeenaui, Microfilaria 188-189 

rubidus, Arvloola 82 

rufa, Loncheres 184 

rufesccns, 8trongylua 106 

Synthetocaulus 163,165,166-167 

ruflgenia, Dremomys 171 

Boiurus 171 

rufas, Euryzygomatomys 1H4 

Oxymyoterus 176 

rupioola, Neotoma cinerea 138 

nitflis, Evotomyg 82 

Lemmua 82 

ruwenzoril, Physaloptera 212,216-217 

rftipUu.ru, Filaria 200 

rytipUuritu, Filaria 199,202 

sagitta, Dipus 89 

Jaculus 89 

scapioeps, Filaria 180,186-187 

Scarturas tetradactylus 220,223 

sohmldtl, CapiUaria 33,67-68 

9 chmidlH, Trichosoma 37 

aduri, Filaria 183,184 

Oxyuris 66, 84 

Physaloptera 212,217-918 

Belarus aberti mimus 131 

atrodoreoUs 84 

otntoeps 184 

ignlveutris 183 

melsaogastsr 172,218 

ruOgwis. 171 

Speolst 58 

rulcarls 67.96 
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Sc lerostema 109 

Sclerostoma 108 

Sclerostomum 108,109 

copulatum 116 

isotrichis 108 

Sclorostomum 108 

sodecimradiatus, Strongylus 144,145-146 

scdccinradiatus, Strongylus 145 

scmilanccolala, Oxyuris 86 

Sotaria 184,188 

Hctosus, Xerus 99, 106 

Seuratinao 44,62 

Souratum 39,44,62 


tacapense 62-66 

soxalatus, l’hysocephalus 219,220 

Bimplex, Strongylus 144,146 

simpsoni, Achollostoma 116-114 

Blporanus, Epimya 206 

Mils 206 

spathlger, Neraatodirus 132,168-ltf 

Strongylus.. 133 

species, Ascaris 46 

Chabcrtia 116,119 


Epirays 202,224 

Filaria 180,188,196 

Gongylonema 19^1,198-199 

Heaporomys 183 

Lepus 70 

Microfilaria 188,190 

Mus 220,223 

Nematodirua 136 

Nyctomys 188,189 

Sciurus 63 

Spiroptera 193,220,228,226-224 

Strongyloides 9 

Strongylus 108,109,144,145 

Tenebrio 906 

TrichurU 21 

Spermophlluscitellus 82 

oitillus 25 

spinosus , Euryzygomatomys 184 

Mosomys 184 

spiralis, Trichina 10 

Trichinella. . - 4,10-12,224 

spirogyrus, Strongylus 158,160 

Bplroptera 148, 187, 191, 199, 203, 213, 220, 221, 223 

WteWoto 213 


brauni 

eaviae aguti. 
chrisoptera . . 

cUUU 

hystrichis... 
labiodentata . 

leporum 

mediospiralis 
muricola.... 
neoplastica.. 
obtusa 


204,207 


219 

.... 219,220 

213 

220,222-226 

208 

148 

.... 219,290 

187 

193 

204 


quadrialata 90,220,211 

ratti 220,191 


> species 

strumosa 

tapiH-americani 

spirula, Physaloptera 

Spirurm 


193,220,926,296-814 

198 

219 


.... 212,916 
190,196,200 


talpae 19641 96 

Spi mnste 190 

Suirurklae 190.191.199.218.220.221.222.921 
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Spirurinae 190, 199, 203,212 

Spiruroidm 100 

spumoaa, Heterakis 46-49, GO 

Steongylua 10H 

stercoral is, Htrougyloldes 7 

Stomaehida 40 

stosstohl, Oxyuris 06,07, 84-86 

strlgosum, Graph id ium 120,189-141 

atrigoaua, Strongylw 139 

8tringyloidae 106 

stroma, Oxyuris oo, 07, 83, 86-86, 97, 98 

8trongiloidea 0 

Strotyilua 108 

Strongyleae 107-108, 109,111,119 

Strongylidae 100,107 

Strongylidea 106 

Strongylina, Arduoimn 220 

Strongylinac 107, 112, 114,113, 119, 122 

fltruugyloidoa 0, 100-107, 112, 123, 162,223 

Strongyloides 6 7 

intefltin.dis 7 

lotyus 7 

N papiflosus 7-9 

species 9 

stercoral is 7 

fltrongylus 3,77,107,108, 109, 

119, 124, 139, 115, 148, 149, 158, 163,223 

blasii 139 

brachylaimus 121-122 

cavalli 144,146-147 

cohaertns 115 

commutatua 103 

coateUatus 149,150,169 

equinus 108 

ftHcollia 133 

gracilU 153 

hystrichis 222 

isotrlchis 108-109 

laevU 153,159 

lerami 121,122-128 

leporum 144,148 

minutiaaimua 1G6 

minutoides 141,147-148 

minulua 151 

myoxi 153 

ovis pulmonalis 160 

pigmcntatua 128 

poly gyrus . . . 150, 153, 158, 159, ICO, 161,1 02 

rctortacformia 125,139 

major 163 

rufacciu 106 

sedeclmradiutu3 144,146-146 

sedecinradiatus 145 

simplex 144,146 

spathigcr 133 

species 108, 109, 144, 146 

tpirogyrut 158,100 

atrigoaua 130 

atrumosQ, Ascarit 190 

Filaria 200 

Spiroptera 199 

suboutanea, Filaria 180, 181, 182-188, 190 

subterraneus, Arvicola 82,152,154 

Pitymys 82,152,154 

Sttbulura 51, 62, 53, 54 

aoutisaima 52 

andersonl 62-68 

10800°— Proc.N.M.vol.50— 16 17 
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flubulura boueti 52, 64-66 

uncinate 62,68-64,56 

Subulurlnae 44,61-62,56,60 

Suidao 219 

surlier, Eplmys 187 

Mus 187 

sylvaticus, Apodemus 27, 

33. 30. 82. 86. 89. 152. 154. 159. 170. 206 

EepUS 128,186 

Mus 27, 

33. 30. 82. 80. 89. 152. 154. 159. 170. 206 
Bylvilagus auduboni baileyi 102 

braslliensis *102 

lloridanus 25 

alacor 186,187 

malliinis 25,70,128,186 

nuttalli pinetia 102 

Bynthetocaulus 168, 166 

commutatua 1G3 

pulmonalis 168-166 

rufescens 103, 105, 106-167 

8yphacia 05,83,225 

obvclata 81,225 

syriaca, I'rocavia 43,06,78,83,213 

syriacus, H yrax 43, 06, 78, 83, 213 

tacapcnse, Ophiaatomum 62 

Seuratum 62-66 

Tacuia liana 145 

Tapia europaoa 152 

talpae, Aacaria 199 

Splrura 199-268 

tapiri-amcricani, Spiroptera 219 

Taplrus americanus 219 

Tenebrio molitor 195 

species 206 

tcnlaculatua, Aacaria 43,44 

Crossophoras 42, 48-44 

tcnuiaaimum, Trickoaoma 31 

Trichoaomum 31 

terminals, Filaria 163 

totrudactylus, Dlptut 220,223 

Scarturus 220,223 

tctraptera, Aacaria 86 

Oxyuris 06, 67, 82, S3, 86-90, 221 

Thomomys fussor 23,118,157 

TUrichomys apereoidas 27,109 

pachyurus 109 

Umidus, Lepus 12,25,70,126,140,148,105,187 

Trachypharynx 108, 109-110 

nigeriao 110 

Trichina bakodyii 223 

circumflexa 10 

apiralia 10 

Trichinella 9,10,178 

spiralis 4,10-12,224 

Trichlnellidae 9,10,12,19 

Trichinellinae 9,10 

Trichinelloidea 5,9 

trichhna, Trichuris 20 

lykhocephdtoi 20 

Trichouphatua 12,20 

ajjinia 28 

castorls 20,21 

contortua 21 

croaalcoHda 13 

gracilia 23 
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Trkhocephalua hcpaticus 31 

infundibulus 23 

lepmi* 24 

murla 26 

nodoaua 20 

ovis 28 

unguiculatua 24 

Trichodts 12,18 

craaaicauda 13 

Trichosomu 12,33,3? 

anulomm 35 

brovicollo 33 

• craaaicauda 13 

hepatkum 31 

murla dccumani 13, 18, 35 

muris-museuli 33,87 

muris-sylvutiei 33,86 

schmidtii 37 


tcnulsaimum 31 

Trichosomoides 12,13,18 

crossicauda 12,18-19,221 

Trlchosoraoidlnufl 9, 1 2 

Trichoaomum 33 

annuloaum 35 

bacillatum 34 

craaaicauda 13 

leraml 33,87 

leporis lf>3 

(pulmonale) 163 

myoxi-nttelao 33,86-87 

papillosum 7 

tcnulsaimum 31 

Trichostrongylidao 100,128,148 

Trichostrongylinao 128, 

124, 131, 139, 141, 142, 144, 145, 14G, 147, 148 
Trtohostrongyltis.. 123, 121-125,120, 127, 128, 129, 130 

calearatua 125,126-128 

delicatus 126,180-181 

flberlus 124,129-180 

pigmentatus 124,128-129 

retortaeformis 124, 

126-126,128,129 

Trlchurlnae 9,19,20,30,33 

Trlchuris 19,20-21,23,24,20,27,28 

eontorta 20,21 

tossor 21-28,24 

gracilis 20,28 

infundlbulus 20,28-24,30 

leporis 20,24-26 

muria 20,26-27 

opaca 21,27-28 

ovis 20.24.20 


Tage. 

Trkhuria specie* 21 

trichlura 20 

Trkoccphaloa — 20 

Trkoatrongylidac 123 

Trkaalrongylus 124 

tricuspis, Ollulanus 117-178 

trimdiata, Oxyuris 66,67,71,90-94.225 

tropical is, Otomys irroratus Ill, 147 

Tropidocorca 78 

Trypunosoma lowisi 190 

tumida, Capillarla 33 

ugandao, Epimys 27,82,217 

Mus 27,82,217 

Vndaria Ill 

Uncinaria 108,111,119 

crinifofmls Ill 

murid is 111-112 

uncinata, Aacarh 49,53 

Ilctcrukin 49,50,53 

Paraspidodcra 49-61,54 

Subulura 52,68-64,55 

Uncinnaria Ill 

ungukulatu * , Trlchocephilus 24 

ungula, Oxyuris (10,07,94-96 

Unkinaria Ill 

variabilis, Lupus 25 

v cliffcra, Aacaris 99 

Dormatoxys 99-102 

virmicularia, Fusarclla 225 

0 murls, A scari a 81 

vorrucosa, HeteroklK 106-106 

verrucosum, Qongyloncma 19 

vcsicularis, Hotorakis 45,48 

vexillatum, Heiigmosomum 150,152,166-158 

viannai, Viannaia 158 

Vlannaia 149,153,168,150 

hydrocliorJ 168 

polygyra 153,158-160 

viaunai 158 

vivipara, Oxyuris 39,65 

vulgaris, Cricotus 89 

Sciurus 67,95 

Wammius 123,149-141 

quadrivittati 148-144 

woissi, Maupasiua 76 

Weloomea 225 

Xenia erythropua 56 

getulus 98,106 

setosus 99,105 

iibetbica, Ondatra 27,34,129 

sibothicus, Fiber 27,34,129 



ERRATA. 

On p. 12, under Trichosomoides, the comma after 1845 should be a 
semicolon. 

On p. 83, just before Oxyuris pugio, the name 0. stronia should 
read 0 . stroma. 

On p. 137, the legend Figs. 176 , 167 should read Figs. 176, 177. 

On p. 140, the ovijector of Fig. 183 should be marked ovj. and 
not ot>. 

On p. 184, FUaria linstow Hall, 1916, new name, should read 
FUaria Unstowi, as it is in the key, p. 180, and in the index. 

4 On p. 204, under Protospirura mum, the name Fusaria muris 
(Omelin) 1790, Zeder, 180S, should read Fusaria muris ( Qmelin , 
1790) Zeder, 1803. 

On p. 251, the name evoluta, Oxyuris should be set flush with the 
left-hand margin and not read in connection with the preceding 
name. 

I. 

[Insert facing page 2(8 of Proceedings, United States National Museum Paper No. 
2181 .] 
xosoo'-u 




A GENERIC REVISION OF THE AMERICAN MOTHS OF THE 
SUBFAMILY HYPENINAE, WITH DESCRIPTIONS OF NEW 
GENERA AND SPECIES. 


By William Schaus, 


INTRODUCTION. 

No attempt has over been made to classify the Ilypeninae of 
tropical America. As the North American species have been worked 
out by the lato Prof. J. B. Smith in Bulletin 48 of the United States 
National Museum, I have not revised them and have merely referred 
to the type-species of each genus; tho genera had to be included in 
this paper as many of them contained species from the Neotropical 
region, while others might be represented when the Mexican fauna 
becomes better known. So much confusion has existed in regard to 
this subfamily that it was necessary to identify and key tho genera 
in such a way that students would be able to follow a given classifica- 
tion. It has been necessary to use certain secondary sexual characters 
in order to facilitate the recognition of genera and species, but the key 
itself does not always explain the great differences existing in appar- 
ently allied genera. In some few cases the venation varios in the 
same genus, sometimes in the one sex, sometimes between the males 
and females. For the facility of identification 41 new genera are 
described and 150 new species. Reference is made to all the Neo- 
tropical species described a? Hypeninao or apparently referable to that 
subfamily. The bulk of tho known spocios are represented in the 
national collection, to which I havo added colored drawings of all of 
Walker’s species at the British Museum and Oxford, also of Sir George 
Hampson’s and Warren’s which are not in tho collection. Of a few 
of Guen6e’s unrecognized species I hope to^add drawings later on. 
Altogether 164 genera and 776 species are referred to, not counting 
those which sink in the synonymy. 

Key to the genera. 


Without areole 1 

With single areole 55 

With double areole 127 
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PROCEEDINGS OP THE NATIONAL MUSEUM. 


VOL. SO. 


1. Veins 7 and 8 stalked Scutirodea Schaus 

Veins 8 and 9 stalked 25 

Veins 9 and 10 stalked Hypoechana Druee. 

Veins 7, 8, and 9 stalked 4 

Veins 8 and 10 stalked, 9 absent Ilypcnodca GueinSe. 

Veins 8, 9, and 10 stalked 1 

Veins 7 to 10 stalked 34 

2. Vein 11 anastomosing with 12 Ditrogoptcra Hampson. 

Vein 11 free 3 

3. Apex of forewings acute Margiza Schaus. 

Apex of forewings rounded Mclunomma Grote. 

4. ForewingH of male with cleft on outer margin 5 

Forewings of male without cleft 7 

6. Palpi long, reaching middle of thorax Bleptiphora Schaus. 

Palpi not reaching middle of thorax 6 

6. Costa of male with tufts Tortrimdca Guon6e. 

Costa of male without tufts Lascoria Walkor. 

7. Veins 10 and I t stalked Prorivula Guen^e. 

Vein 11 free 8 

8. Palpi upeurved e 9 

Palpi obliquely ascending 12 

Palpi porrect 14 

9. Palpi half the length of the wing Ilyphypena Warren. 

Palpi less than half the length of the wing 10 

10. Third joint of palpi with small tuft Apuatis Schaus. 

Third joint of palpi turned back, with long hairs Girteama Schaus. 

Third joint of palpi smooth 11 

11. Outer margin of forewings deeply outcurved Maronia Schaus. 

Outer margin of forewings slightly Binuous Trachyamatia Schaus. 

12. Palpi long Compacnia Schaus. 

Palpi Hhort 13 

13. Apex of forewings not produced Rivula Guen6e. 

Apex of forewings produced Rhazunda Walker. 

14. Palpi long Maoris tia Schaus. 

Palpi short Euchromalia Schaus* 

15. Inner margin of forowing with tuft beyond middle Anode, Walker. 

Inner margin of forewing without tuft 16 

16. Antennae of male with tuft 17 

Antennae pectinate 28 

Antennae ciliate 24 

17. Forewings with cleft on outer margin 18 

Forewings without cleft on outer margin 19 

18. Tuft of antennae toward base Paracroma Dognin. 

Tuft of antennae toward tip Otacea Druco. 

19. A fold of upturned hairs on costa below Alogonia Schaus. 

A fold of downtumed hairs on costa above 20 

Under side of forewings with raised scales or tuft 21 

Under side without raised scales or tufts 22 

20. A ridge of upturned hairs on median vein above Diplodira Schaus. 

No ridge of hairs on median Theotinu $ Druee. 

21. Cell short Lophoditta M6echler, 

Cell long PhynUodet Warren. 

22. Palpi upeurved Thunania Schaus. 

Palpi porrect, obliquely ascending Paeudamta Schaus. 
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23. Fblpilong, angled Epiphania Schaus. 

Palpi upcurved Clonialarp}i£8 Schaus. 

24. Palpi angled back Maatigophoru a Poey. 

Palpi upcurved 25 

Palpi porrect Lepteria Schaus. 

Palpi obliquely ascending 33 

26. Palpi heavily scaled 26 

Palpi moderately scaled 28 

26. Wings narrow Palthia Guen4e. 

Wings broad 27 

27. Anal angle of hind wing truncated Margitca Druec. 

Anal angle of hind wings produced Nyctipolia Schaus. 

28. Veins 3 and 4 on hind wings stalked 29 

Veins 3 and 4 on hind wings not stalked 32 

29. Outer margin of forewings rounded 30 

Outer margin of forewings produced 31 

30. Apex of forewings acute Phymla Guen£e. 

Apex of forewings rounded Braduniu Schaus. 

3L Palpi with tuft on third joint Uctsrogramnui Guen£e. 

Palpi with third joint smooth (female) Dmponera Schaus. 

32. Palpi reaching above head Uzomatkis Schaus. 

Palpi not reaching above head Dysperalia Warren. 

83. Third joint of palpi long Ilypmopsia Dyar. 

Third joint of palpi short Neopt^ata Schaus. 

34. Palpi porrect 35 

Palpi strongly angled Maatigophoru s Poey. 

Palpi upcurved 37 

Palpi obliquely ascending 60 

36. Antennoo without tuft Burinna Walker. 

Antennae with tuft 36 

36. Median vein of forewing with long tufts on under side Panarmia Schaus. 

Median vein without long tufts on under side Mirramma Schaus. 

37. Outer margin of forewings with cleft. Pteropriata Warren. 

Outer margin of forewings without cleft 38 

38. Base of costa arched Argania Druce. 

Base of costa not arched 39 

39. Costa of forewing with downward tuft 40 

Costa of forowing without downward tuft 41 

40. Antennae with tuft Phlyctaina MOschler. 

Antennae without tuft Sitophora Guen&j. 

41. Antennae with tuft • 42 

Antennae ciliated 43 

Antennae pectinate Nicetas Druce. 

Antennae fasciculate Phalaenophana Grote. 

Antennae pubescent 49 

42. Wings broad, small in size Tetanolita Grote. 

Wings normal, larger in size ArUtaria Guen6e. 

43. Inner margin of forewing rounded Dia8treptoncura Warren. 

Inner margin of forewing straight 44 

44. Large in size 45 

Small in size 48 

46. Apex of forewing slightly falcate Dogninadea Schaus. 

Apex of brewings not falcate 46 



262 PROCEEDINGS OF THE NATIONAL MUSEUM. Tol.50. 

46. Palpi not reaching thorax Coacaga Schaus. 

Palpi reaching thorax 47 

47. Palpi with long hairs Mamerihes Druce. 

Palpi with short scaling Goronna Schaus. 

48. Apex of forewing truncate Arthurmodea Dognin. 

Apex of forewing acute Palthia Guen6o. 

49. Head roughly scaled Poroaana Schaus. 

Head smoothly scaled Tineocephala Dyar. 

50. Antennae pectinate 51 

Antennae ciliated with tuft 52 

Antennae ciliated without tuft 53 

61. Veins 3 and 4 on hind wing apart. IAcha Walker. 

Veins 3 and 4 on hind wing shortly stalked Ptnhcmia Guen^e. 

62. A raised tuft beyond cell on forewing Ariphradcs Druce. 

* No raised tuft on forewing. . Renia Guen£e. 

63. Third joint of palpi downbont Clargia Schaus. 

Third joint of palpi upturned 54 

54. Second joint of palpi smooth above Vpothmia Schaus. 

Second joint of palpi fringed above Cola Dyar. 

55. Veins 7, 8, 9 stalked from arcolc 66 

Veins 8, 9, and 10 stalked from aroole 60 

Veins 7,8, and 10 not stalked from areole 68 

Veins 7 and 8 from areole, veins 10 and 11 from cell 126 

66. Palpi obliquely ascending 67 

Palpi porrect Ilyjyoneuma Schaus. 

Falpi upeurved Bolica Walker. 

67. Forewing of malo with vesicle Zagorista Schaus. 

Forewing of male without vesicle 68 

58. Third joint of palpi fringed Luherta Schaus. 

Third joint of palpi smooth 69 

59. Anal angle of hind wing lobed in male Chabora Walker. 

Anal angle of liind wings not lobed ( Viirconia Schaus. 

60. Palpi sharply angled Afasligia Schaus. 

Palpi upeurved 61 

Palpi obliquely ascending 66 

Palpi porrect , Lutogonia Schaus. 

61. Antennae of malo with tuft 62 

Antennae of male without tuft; ciliate 64 

Antennae fasciculate NeopaUhis Druce. 

62. Outer margin of forewing irregular Pcriphrage Ilerrieh-Sch&fTer. 

Outer margin of wing not irregular 63 

63. Voins 3 and 4 of hind wings stalked Drucuma Schaus. 

Veins 3 and 4 of hind wingB not stalked Mrgachyta Grote. 

64. Costa of forewing arched at base Oidemaatis Schaus. 

Costa of forewing not arched at base 66 

66. Palpi reaching beyond thorax Scopifcra Jlerrich-Schttfifer. 

Palpi not reaching beyond thorax Mastixia Schaus. 

66. Wings angled Dcdocraspedon Schaus. 

Wings not angled 67 

67. - Antennae of malo with tuft Taphonia Schaus. 

Antennae of mole without tuft; ciliate Goednea Schaus. 

68. Antennae pectinate without tuft * 69 

Antennae of njale pectinate with tuft Hormiaa Walker. 

Antennae ciliated and with tuft 76 

Antennae without pectinations or tufts 80 
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69. Palpi upcurvod or obliquely ascending 70 

Palpi porrect 73 

70. Tliird joint of palpi partly fringed 71 

Third joint of palpi smooth 72 

71. Palpi obliquely ascending l^auaxa Walker. 

Palpi upcurved Phalaenostola Groto. 

72. Palpi very long Ocalaria Schaus. 

Palpi short S antiaxis Schaus, 

73. Outer margin of forowing rounded 74 

Outer margin of forewing angled or produced 76 

74. Palpi short Aggwttiana Schaus. 

Palpi long Philomctra Grotc. 

75. Veins 3 and 4 and 6 and 7 on hind wings stalked Dercetis Grote. 

Veins 3 and 4 and C and 7 on liind wings not stalked Gustiana Walker. 

76. Outer margin of forewing irregular *77 

Outer margin of forowing normal 78 

77. Outer margin of forewing very oblique Alopamorpha Warren. 

Outer margin of forewing produced Mcgalomis Hiibner. 

78. Antennae with tuft at or beyond middle Tarista Schaus. 

Antennae with tuft before middle 79 

79. Falpi upcurved Zanclognatha Loderer. 

Palpi obliquely ascending Chytolita Grote. 

80. Palpi angled 81 

Palpi long, curved back 83 

Palpi upcurved, shorter 88 

Palpi obliquely ascending 94 

Palpi porrect 112 

81. Palpi reaching to near end of abdomen Charmodia MOschler. 

Palpi not reaching abdomen 82 

82. Second joint of palpi angled back Lophophora MOschler. 

Third joint of palpi angled back Palthisomis Schaus. 

83. Antennae slightly dilated Gizama Walker. 

Antennae not dilated 84 

84. Costa arched at base Pyrgion Druce. 

Costa not arched at base 85 

85. Fore tibiae with sheath of flocculont hairs Drcpanopalpia Hampson. 

Logs hairy 86 

86. Hind tarsi hairy.... Strathocles Druce. 

Hind tarsi exposed 87 

87. Palpi diverging terminally Pocnomia Schaus. 

Palpi not diverging terminally Rcjectaria Guen6e. 

88. Third joint of palpi hairy or with tuft 89 

Third joint of palpi smooth behind , and without prominent scaling in front. 91 

89. Second joint of palpi with triangular tuft in front Neohcrminia Druce. 

Second joint of palpi fringed in front 90 

90. Third joint of palpi heavily fringed in front HypenulaG rote. 

Third joint of palpi with small tuft behind Bleptina Guen4e. 

Third joint of palpi with small tuft in front Ijeucatomis Dognin. 

91. Antennae fasciculate Epizeuris Htibner. 

Antennae pubescent, ciliato 92 

Antennae pubescent Epistrema Schaus. 

92. Veins 6 and 7 of hind wings stalked . . Trachodopalpus Blanchard (?). 

Veins 6 and 7 of hind wings from angle 93 
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93. Third joint of palpi nearly as long as second Paeudaglosaa Grote. 

Third joint of palpi half the length of second Carterh Dognin. 

94. Third joint of palpi porreet 95 

Third joint of palpi not porreet 98 

95. Vein 5 on hind wings from middle of discoeellular 96 

Vein 5 on hind wing from near lower angle 97 

96. Palpi short Ommatochila Butler. 

Palpi long Cladenia Mflschler. 

97. Antonnao dilated towards end Poena Druce. 

Antennae not dilated Burdettia Schaus. 

98. Hind wings with termen irregular Sorygaza Walker. 

Hind wings with termen rounded 99 

99. Inner margin of hind wings densely scaled Cycloptcryx Guen4e. 

Inner margin of hind wing normal 100 

100. Abdomen with dorsal tufts Peliala Walker. 

Abdomen without dorsal tufts 101 

101. Third joint of palpi very hairy Aglaonire Mflschler. 

Third joint of palpi not very hairy 102 

102. Second joint of palpi well fringed above 103 

Second joint of j5ltipi fringed above and below 105 

Second joint of palpi not fringed or with only a few hairs above 106 

103. Veins 3 and 4 on hind wings stalked Mima Walker. 

Veins 3 and 4 on hind wing not stalked 104 

104. Antennae pubescent, ciliate Synomcra Schaus. 

Antennae smooth with minute bristles Ipniata Schaus. 

105. Costa arched at base Capis Grote. 

Costa not arched at base Hormoschista Mbechler. 

106. Fore legs hairy v 107 

Fore legs not hairy 109 

107. Antennae smooth, with minute bristles Lithopoma Schaus. 

Antennae pubescent, ciliate 108 

108. Vein 5 on fore wing well above angle Diodinca Schaus. 

Vein 5 on fore wing from angle Metalectra Htlbner. 

109. Antennae fasciculate XJzinia Schaus. 

Antennae pubescent, ciliato 110 

110. Third joint of palpi long Glenoptem Guen6e. 

Third joint of palpi short Ill 

111. Outer margin of fore wing obliquely rounded Salia Htlbner. 

Outer maigin of fore wing produced Matiloxis Schaus. 

112. Submodian in fore wing below with tufts 113 

Submedian in fore wing below without tufts 114 

113. Veins 3 and 4 of hind wing from angle Tomyri* Druce. 

Veins 3 and 4 of hind wing stalked Ogoas Druce. 

114. Inner margin of fore wing with small tuft Sotigma Druce. 

Inner margin of fore wing without tuft 115 

115. Head with frontal tuft 116 

Head without frontal tuft 125 

116. Outer margin of fore wing very oblique, straight Aemana Schaus. 

Outer maigin of fore wing oblique, obtusely angled Tibracana Walker. 

Outer marign of fore wing rounded 117 

117. Vein 3 of the fore wing from bofore middlo of cell Boaria Walker. 

Vein 3 of fore wing near angle 118 

118. Vein 6 of hind wing from middle of discocellular Hyponeuma Schaus. 

Vein 5 of hind wing from below middle of discocellular 119 
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110. Go«ta depressed Lomanaltes Grote. 

Oosta not depressed 120 

120. Fore wing narrow 121 

Foro wing broad 122 

121. Inner margin produced at tomus Plathypena Groto. 

Inner margin not produced at torn us JJypena Bchrank. 

122. Dorsal tufts on abdomen extending beyond base liomolocha Httbner. 

Small flat dorsal tuft at base of abdomen only 123 

123. Palpi with third joint upeurved Zoroihis Schaus. 

Palpi with third joint straight 124 

124. Vein 5 on hind wing well above angle Anepischelos Smith. 

Vein 5 on hind wing close to angle Dida Druce. 

125. Second joint of palpi fringed below Artiloxis Schaus. 

Second joint of palpi fringed above Carillade Schaus. 

126. Veins 10 and II free Dyaglyptogona Warren. 

# Veins 10 and 11 stalked Alinza Walker. 

127. Antennae pectinated Holctobia Boisduval. 

Antennae not pectinated 128 

128. Wings deeply crenulate Uroscopa Druce. 

Wings normal 129 

129. Head with curly frontal tuft Dostrycharia Schaus. 

Head with acute frontal tuft Schiraccs Schaus. 


SCUTIRODES, new genus. 

Male . — Palpi upturned to far above head; third joint very long and 
acuminate. Antennae with very fine bipectinations ending in 
bristles. Wings narrow. F oro wings : Veins 7 and 8 stalked ; 9 absent ; 
10.11 from coll. 

Type of genus. — Jlypenodes ajm Druce. 1 

MARGIZA, new genus. 

Female . — Palpi long, obliquely upeurved, with short fringe above. 
Antennae pubescent, ciliato; legs smoothly scalod. Foro wings: Cos- 
tal margin rounded before apex, which is acute, produced; outer 
margin incurved below apex, then rounded; vein 3 close to lower 
angle; 4 and 5 from lower angle; 6 from below upper angle; 7 from 
upper angle; 8 and 9 stalked from upper angle; 10 and 11 from coll. 
Hind wings: Veins 3 and 4 very shortly stalked; 5 from close to lower 
angle; 6 and 7 from upper angle. 

Type of Oenus . — Margiza terranea Schaus. 

MARGIZA TERRANEA, new specie*. 

Female . — Body and logs whitish buff irrorated with brown, except 
the tarsi. Fore wings similar, more thickly irrorated with brown; 
a basal brown line across costa and cell; antemedial line brown, 
wavily lunular, almost vertical; a buff point as orbicular; reniform 
fuscous brown, containing a small yellow buff spot in front; post- 
medial fine, wavy, slightly outeprved, buff, faintly indicated; subter- 


* Biol. Ceatr. A mar., Het., vol. 1 , 1801, p. 443, pi. 36, fig. 3. 
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minal 'similar, finely dentate; terminal fuscous brown spots on inter- 
spaces. Hind wings paler, especially on inner margin, more evenly 
tinged with brown; dark postmedial and subtcrminal lines, better 
defined at vein 2, outwardly shaded with buff towards inner margin; 
a dark brown lunular line. Ilind wings below thickly irrorated with 
brown, tho lines as above, but more distinct; a fuscous brown streak 
on discocellular. 

Expanse . — 34 mm. 

Habitat . — St. Laurent, Maroni River. 

Type.— Cat. No. 10692, U.S.N.M. 

The genus also includes Margiza purpuraria Dognin. 1 

Genus MELANOMMA Grote. 

Melanomma Grote, Trans. Amer. Enl. Soc., vol. 5, 1875, p. 117. # 

Male . — Palpi upturned; second joint roughly scaled, barely reach- 
ing above vertex; third joint smooth, acuminate, very short. Anten- 
nao pectinated. Legs slender, smoothly scaled. Wings narrow. 
Fore wings: Costa convex; apex rounded; outer margin obliquely 
rounded; vein 3 from before lower angle; 4 from lower angle; 6 above 
angle; upper angle of cell rounded; 6, 7, 8 equally apai^t; 9 on long 
stalk with 8; 10 from cell close to 8; 11 free. Hind wings: Veins 3 
and 4 and 6 and 7 stalked; 5 well above angle. 

Type of genus. — Melanomma auridnctaria Grote. 

Genus DITROGOPTERA Hampson. 

Ditrogoptera Hampson, Trans. Ent. Soc. Lond., 1898, pt. 3, p. 256. # 

Palpi short, upturned, not reaching vertex; second joint fringed 
with hair toward extremity; third minute. Antennae of female 
almost simple. Legs long and slender, tho spurs long. Fore wings: 
Vein 6 from below upper angle; 7 from angle; 8 and 9 stalked; 10 
from cell; 11 anastomosing with 12; outer margin excised below apex. 
Hind wings: Veins 3 and 4 from lower angle; 5 below middle of dis- 
cocellular; 6 and 7 stalked; outer margin bilobed, being deeply 
excised between veins 5 and 6, then oblique and tho inner margin 
short. 

Type of genus . — Ditrogoptera trilineaia 2 Hampson. 

Genus HVPOECHANA Druce. 

Hypoechana Dbuck, Biol. Centr. Amer., Het., vol. 1, 1891, p. 481, pi. 40, fig. 8. 

Male. — Palpi upeurved, reaching above vertex, slightly fringed in 
front and behind; third joint half as long as second. Antennae 
pubescent fasciculate; a tuft of hairs about middle of shaft. Legs 

* » Het. Amfir. Sud, fase. 8, 1014, p?72. 

• Trans. Ent. Soo. Lond. , 1898, pt. 3, p. 286, pi. 17, fig. 20. 
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smooth; fore tibiao with long process. Fore wings: A downtumed 
ridge of hairs medially on coBta; apex acute; outer margin slightly 
rounded and oblique; cell short; vein 2 almost as close to 3 as 3 to 4; 
4 and 5 slightly apart from lower angle; 6 slightly above 5; 7 below 
upper angle; 8 from upper angle; 9 and 10 stalked from cell; 11 free; 
these veins nearly all equally apart. Hind wings: Veins 3 and 4 on 
short stalk; 6 above anglo; 6 and 7 from upper angle. 

Type of genus. — 'Hypoechana fvliginosa Druco. 

Genus TORTRICODES Guen^e. 

Tortricodet Gukn£k, Dell, ot Pyral., 1854, p. 71. 

Male. — Palpi upcurved, sinuous, reaching well above head, com- 
pressed, smoothly scaled; third joint fringed in front with hair. 
Antennae pubescent ciliato. Legs smooth; foro tibiao with hairy 
process. Fore wings: Costal margin with raisod tuft of hairs medially; 
outer margin with cleft; veins 3, 4, 5 from lower anglo of cell; 6 below 
upper anglo; 7, 8, 9 stalked from anglo; 10 from angle; 11 free from 
coll. In the female veins 7-10 are stalked. Hind wings: Veins 3 
and 4 shortly stalked from lower angle; 5 near lower angle; 6 and 7 
shortly stalked. 

Type of genus . — Tortneodes pteropheralis GuenGc. 

The following species are also placed in this genus: 

Tortricodes aludtalis Guenfie Delt. ct Pyral., 1854, p. 73. 

Tortneodes omeodalis Guon6e Delt. et Pyral., 1854, p. 73 —Her- 
minia tagusalis Walker Cat. Brit. Mus., vol. 16, 1858, p. 116. 

* Tortneodes nigrirena Horrich-Schfiffor Corr-Blatt, Regensburg, 
1870, p. 108. Unknown to me. 

Tortneodes aon Druce Biol. Ccnlr. Amor., Hot., vol. 1, 1891, 
p. 461, pi. 38, figs. 3, 3a male; 4, female. 

TORTRICODES MAJORALIS, new species. 

Male . — Fore wings grayish brown; lines grayish ochcrous; ante- 
medial straight, inwardly oblique from costa, outwardly broadly 
shaded with dark brown; postmodial line sinuous; subterminal line 
obliquely outcurved; costal tufts extending from antemedial to sub- 
terminal line. Hind wings dull fuscous brown. Hind wings below 
brownish, irrorated with gray; a well-marked black discal point; 
postmedial line dark brown; outer margin broadly with fewer irro- 
rations; a subterminal pale lunular dentato line. 

Expanse. — 34 mm. 

Habitat. — Tuis, Costa Rica. 

Type . — Cat. No. 19693, U.S.N.M. 

Distinguished by its large size and more extendod costal tufts. 
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Genus LASCORIA Walker. 

Lascoria Walker, Cat. Brit. Mua., vol. 19, 1859, p. 838. 

Gaberasa Walker, Cat. Brit. Mua., vol. 34, 1865, p. 1197. (Type, G. ambigmlis 
Walker.) Male= Tortricodes bifidalis Groto, Trans. Amer. Ent. Soc., vol. 4, 
1872, p. 105; fomnle= Tortricodes indivisalis Groto, Trans. Amer. Ent. Soc., 
vol. 4, 1872, p. 106. 

Eulintneria Grote, Bull. U. S. Gcol. Rurv., vol. 7, 1878, p. 604. (Typo, E. 
bifidalis Groto.) 

Male. — Palpi upeurved; second joint slender ; third joint half tho 
length of second, with long hairs in front. Antennae pubescent 
ciliate. Legs smooth; fore tibiae with long slender process. Fore 
wings: Costa straight, convex toward apex, which is blunt; outer 
margin with cleft; veins 3, 4, 5 equally apart; 6 below upper angle; 
7, 8, 9 stalked; 10 and 11 from cell, close together. Hind wings: 
Veins 3 and 4 and 6 and 7 stalked; 5 well above lower angle. 

Type of genus. — Lascoria pliarmisalis Walker = opiteralis ( Bleptina ) 
Walker (Cat. Brit. Mus., vol. 19, 1859 p. 864). 

The genus includes also: 

Lascoria albibasalis ( Bleptina. ) Walker, Cat. Brit. Mus., vol. 34, 
1865, p. 1160. 

lascoria manes ( Gaberasa ) Druce, Biol. Centr.-Amer., Het., vol. 
1, 1891, p. 462, pi. 38, figs. 9, 9a, 10. 

Lascoria anxa ( Gaberasa ) Druce, Biol. Centr.-Amer., Het., vol. 
1, 1891, p. 462, pi. 38, figs. 7, 7a, 8. 

Lascoria albijmnctalis ( Gaberasa ) Druce, Biol. Centr.-Amer., Het., 
vol. 1, 1891, p. 463, pi. 38, figs. 13, 13a. • 

Lascoria leucorabdota ( Tortricodes ) Kaye, Trans. Ent. Soc. Lond., 
1901, p. 134, pi. 6, fig. 3. 

Lascoria paulensis ( Tortricodes) Scliaus, Proc. U. S. Nat. Mus., vol. 
30, 1906, p. 122. 

Lascoria dvXcena ( Tortricodes ) Schaus, Proc. U. S. Nat. Mus., vol. 
30, 1906, p. 123. 

Lascoria barlaralis ( Tortricodes ) Schaus, Ann. Mag. Nat. Hist., 
ser. 8, vol. 9, 1912, p. 210. 

Lascoria curta (Dognin) Het. Am6r. Sud, fasc. 8, 1914, p. 70, 
(1914). 

Lascoria fassliata Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 71. 

No doubt a large number of species belonging to this genus remain 
to be discovered, especially among the very small forms, as they run 
close together and are difficult to obtain in good condition. I have 
left several species in the United States National Museum collection 
unnamed as they are too rubbed to describe, though evidently 
representing distinct species. Some males assume a most distorted 
position when at rest. 
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LASCORIA mVKA, mw ipteto*. 

Male . — Palpi brownish gray irrorated with fuscous. Body and 
wings white; some fuscous brown irrorations on collar and thorax; 
a dorsal spot at base of abdomen, followed by two transverse fuscous 
brown lines. Fore wings: Costa narrowly shaded with brown to 
just beyond cell; a coarse brown line, inbent across cell at middle, 
then vertical to inner margin, constricted just below median; a duller 
white line on discocellular defined by fuscous irrorations; subterminal 
brown shades on costa and inner margin; terminal dark points on 
interspaces, preceded by dark brown shades below vein 7 and vein 4. 
Hind wings: Termon shaded with brown; traces of dark lines on 
inner margin toward anglo. Wings below, duller irrorated with brown. 
Hind wings with a spot in cell and on discocellular, the irrorations 
forming interrupted postmedial and geminate subterminal linos. 

Expanse. — 18 nun. 

IJabitat . — Maroni River, Surinam side. 

Type.— Cat. No. 19694, U.S.N.M. 

LASCORIA LAURENTIA, MW tpeclM. 

Male . — Palpi brownish buff fringed with spatulate fuscous scales. 
Head, collar, and thorax brown, more darkly irrorated; the patagia 
broadly tipped with white. Abdomen brown mottled with gray 
white; fuscous dorsal spots. Foro wings brown, thickly irrorated 
with fuscous brown; a fine whito line from base below cell, suffusing 
with antemedial white line, which is inangled on submedian; a small 
white spot medially in cell; a fine whitish line on discocellular; post- 
medial line white, wavy, incurved just above cleft; a subterminal 
whito lino, irregular, and expanding between veins 6 and 7 ; the shad- 
ing before lines rather darker. Hind wings grayish brown; post- 
medial and subterminal white lines only well marked across vein 2, and 
edgod with fuscous brown shadings; a torminal pale line inwardly 
edged with fuscous; cilia dark spotted at anal angle. Hind wings 
below white shaded with yoliow buff and irrorated with dark brown; 
a dark brown spot in cell, and coaree lino on discocellular; a wavy 
postmedial line; sub torminal white, macular, darkly shaded. 

Expanse . — 25 mm. 

Habitat. — St. Laurent, French Guiana. 

Type. — Cat. No. 19695, U.S.N.M. 

LASCORIA AimOONX, MW ipMlM. 

Male . — Closely allied to L. laurentia Schaus. Smaller, the apex of 
fore wings acute, the costa apically less arched; the palpi tipped with 
white; wings brighter brown; the antemedial white lino broader; 
the white line on discocellular thicker; the postmedial broader, inbent 
below cell; reniform forming a triangular white spot; the subterminal 
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white line broader; the terminal black spots better marked, followed 
by two fine lines on cilia. Hind wings whitish, shaded with pale 
grayish brown; a fine medial shade; a sub terminal whitish line, dark 
edged near anal angle. Wings below paler than in L . laurentia ; the 
costa of foro wings mottled with white; the sub terminal white 
markings better defined. 

Expanse . — 18 mm. 

Habitat. — Gcldersland, Surinam. 

Type . — Cat. No. 19696, U.S.N.M. 

LASCORIA CRISTATA, new species. 

Male. — Body mottled yellow brown and creamy yellow, with 
darker brown shadings on. abdomen dorsally. Fore wings yellow 
brown, darkest medially; antemedial line indicated by paler basal 
shading; a ridge of upturned spatulato scales below cell near base; 
postmodial line fine, dark brown, wavy, incurved around cleft, out- 
wardly shaded with white; sub terminal white spots from vein 5 to 
costa, the largest between veins 6 and 7, outset; some terminal 
whitish shades and traces of an interrupted terminal black line. 
Hind wings whitish, terminally suffused with brown, the veins partly 
fringed with brownish hairs; a fine dark postmedial line; an indistinct 
subtermina! whitish line. Fore wings below gray brown; inner mar- 
gin whitish; a dark straight postmedial line from costa to cleft; the 
subterminal white spots less distinct. Hind wings below whitish, 
irrorated with brown; a black point in cell and one on discocellular; 
postmedial line fine, fuscous brown; a sub terminal macular white 
line. 

Expanse. — 21 mm. 

Habitat. — Rio Trinidad, La Chorrera, Panama. 

Type.— Cat. No. 19697, U.S.N.M. 

Collected by August Busck. 

LASCORIA MARONIALIS, new species. 

Male . — Head, collar, thorax, base of abdomen and wings white, 
with some yellow and dark brown irrorations; abdomen beyond basal 
segment more thickly irrorated; a black dorsal spot at base. Fore 
wings: A dark brown, inwardly oblique, antemedial line broadly 
shaded outwardly with yellowish and dark irrorations; two black 
points on discocellular; postmedial indicated by pale yellowish 
shadings on either side; traces of an outangled sub terminal line, 
marked by a fuscous spot between veins 6 and 7 ; terminal black spots. 
Hind wings: A geminate faint line on discocellular; postmedial fine, 
wavy, fuscous; an outer narrow dark shade; traces of a sub terminal 
line; the terminal black lino well defined. 

Expanse . — 19 mm. 

Habitat. — St. Jean, Maroni River, French Guiana. 

- Type.— Cat. No. 19698, U.S.N.M. 




no. 2182 . REVISION OF THE SUBFAMILY HYPENINAE— SCHAUS. 271 


LASCORIA If AUPALIS, new fpeclM. 

Male . — Hoad, collar, and thorax lilacino gray; abdomen gray brown, 
with whitish sogmental lines. Fore wings lilacine gray, broadly 
shaded with brown beyond antemedial and postmedial lines, which 
are whitish; the antemodial straight, almost vertical; tho postmedial 
finely wavy, somewhat inbent to cleft, then vertical to inner margin; 
a fine medial line; traces of a darker fine subterminal shade; terminal 
black spots. Hind wings lilacino brown, broadly tinged with white 
along inner margin; traces of a medial and more distinct postmedial 
dark line; a pale sub terminal shade towards inner margin. Hind 
wings below white irrorated with lilacino brown; a dark point on 
discocellular; a fine dark postmedial line; an outer brown shade, and 
faint subterminal line. 

Expanse. — 27 mm. 

Habitat. — San Paulo, Brazil. 

Type. — Cat. No. 19699, U.S.N.M. 

LASCORIA ARENOSA, new species. 

Male. — Palpi, head, collar, and thorax yellow brown irrorated 
with black. Abdomen dark brown, shaded with gray at base and 
on terminal segment; small dorsal black spots on throe basal seg- 
ments. Fore wings: Base white, crossed by a yellowish shade, irro- 
rated with brown on inner margin, and limited by a fine fuscous 
brown antemedial lino, which is almost vertical; medial space dark 
slate color, the costa yellow brown ; some darker irrorations forming 
a fine medial line, a broad postmedial white shade, outcurved below 
costa, crossed by a diffuse yellowish shade irrorated with fuscous 
brown, outwardly limited by an irregular subterminal fuscous brown 
line; outer margin dark slato color, with an interrupted fuscous 
brown terminal line. Hind wings dull brown. Hind wings below 
white irjoratod with brown, the tormou broadly brown; a dark discal 
point and postmedial line; a white subtonninal line expanding 
opposite cell, and at inner margin. 

Expanse. — 14 mm. 

Habitat. — Geldersland, Surinam. 

Type. — Cat. No. 19700, U.S.N.M. 

BLEPTIPHORA, new genus. 

Antennae pubescent with long cilia at joints. Male palpi up- 
curved close to head, second joint reaching above vertex, third joint 
bent back to middle of thorax, the inside with long hairs from base, 
outwardly smoothly sealed; female palpi obliquely upbent, the sec- 
ond joint very long, the third short, bent back, well fringed. Fore 
tibiae of male with broad projecting tuft of hairs at base; the base of 
tarsi outcurved fringed with hair. Fore wings: Outer margin with 
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deep cleft between veins 2 and 4; vein 6 from near upper angle; 7 
shortly stalked on 8 and 9 from upper angle; 10 and 11 free. Hind 
wings: Outer margin truncated below vein 2; veins 3 and 4 and 
6 and 7 stalked; 5 from near lower angle. 

Type of genus. — Bleptiphora laurentia Schaus. 

BLEPTIPHORA LAURENTIA, new fpsclM. 

Female. — Palpi and head grayish buff, more darkly irroratod. 
Body and fore wings yellowish buff thinly irroraled with brown. 
Fore wings: Linos dark brown inwardly edged with whitish buff; 
antomedial line fine, almost vertical; a dark point as orbicular; reni- 
forrn defined by a faint dark fine on its inner edge; postmodial more 
heavily marked, straight, slightly inbent; an interrupted terminal 
line. Hind wings: The costal margin broadly shaded with smoky 
gray, the inner margin tinged with gray, the spaco between from 
beyond cell yellowish buff irrorated with brown ; the outer lino from 
costa near apex similar to fine on fore wings. Wings below thickly 
irrorated with brown; small discal spots; the outer line finely wavy, 
geminate. 

Expanse. — 36 mm.* 

Habitat. — St. Laurent, Maroni River. 

Type. — Cat. No. 19701, U.S.N.M. 

Genus HYPHYPENA Warren. 

Hyphypena Wabben, Trans. Ent. Soc. Lond., 1889, p. 281. 

Male. — Palpi upeurved, hairy, half tho length of wing; second 
joint curved, cut off sharply at end; tliird joint half tho length of 
second with a fine small point. Antennae with angulate joints, 
ciliated beneath. Fore wings short and broad; costa arched from 
base to apex, which is slightly produced; outer margin slightly in- 
curved below apex; veins 3 and 4 from lower angle; 5 and 6 from 
discocellular; 7, 8, 9 stalked from cell; 10 and 11 froo. Hind wings 
rounded; veins 3 and 4 stalked; 5 from lower angle; 6 and 7 from 
upper angle. 

Type of genus. — Hyphypena Upunctalis Warren; unknown to 
me; possibly not a Deltoid, but a Chrysauginid. 

Genus APUSTIS Schaus. 

Aptutii Schaus, Ann. Mag. Nat. Hist., scr. 8, vol. 11, 1918, p. 18. 

Male. — Palpi upeurved, third joint noarly as long as second, smooth, 
acuminate with tufts of hairs at middle not reaching tip. Anten- 
nae finely pubescent, ciliate. Fore wings broad; apex acute; outer 
margin incurved below apex, then obliquely rounded; vein 2 beyond 
middle of cell; 3, 4, 5 apart from lower angle; 6 near upper angle; 
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7, 8, 9 « talked from upper angle; 10 and 11 from cell. Hind wings: 
Veins 3 and 4 from lower angle; 5 close to lower angle; 6 and 7 from 
upper angle. • 

Type of genus. — Apustis sdbulosa Schaus. 

Genus GIRTESMA Schaus. { 

Girtesma Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 1913, p. 13. 

Male . — Palpi flat, outwardly clothed with spatulate scales; second 
joint upcurvod; third joint bent back barely reaching thorax. An- 
tonnao pubescent ciliato. Logs smooth. Fore wings: Apex acute; 
tormon bluntly produced at vein 4; veins 3 before lower angle; 4, 5 
from lower angle; 6 below upper anglo; 7 shortly stalked with 8 and 
9 from uppor angle; 10 and 1 1 from coll. Hind wings broad; outer 
margin angled at vein 2; the anal angle obtuse; veins 3 and 4 on 
short stalk; 5 near lowor angle; 6 and 7 from upper anglo. 

Type of genus. — Girtesma, mcssala Schaus. 

MARONIA, new genus. 

Female. — Palpi slender, smooth, upeurved to collar. Antennae 
minutely pubescent. Logs slondor, smooth. Fore wings out- 
wardly broad, the outer margin much produced, rounded; vein 3 a 
little farther from 4 than 5 from 4; G below uppor angle; 7, 8, 9 
stalked from upper angle; 10, 11 free. Hind wings: Outer margin 
sinuous; veins 3 and 4 on short stalk; 5 from lower angle; 6 and 7 
stalked. 

Type of genus. — Maronia celadon Schaus. 

MAROKIA CKLADOH, new tptclM. 

Female. — Head dark brown. Collar and thorax whitish brown 
shaded with dark brown. Abdomen whitish grey, irroratod with 
fuscous brown, forming a dorsal patch near base, followed by a trans- 
verse dark line. Fore wings dull gray, the lines brown; a subbasal 
line; an antemedial dark brown shade, irroratod with fuscous brown; 
orbicular large, annular; a sinuous medial line, darker spotted on 
discocellular; somo silvery scalos medially above subcostal; post- 
medial incurved opposite cell, and below vein 2, partly dentate; 
subterminal white, wavy, following contour of outer margin, out- 
wardly shaded with brownish gray; termen white with a dark ter- 
minal line, and mottled with some silver below apex, and on inter- 
spaces to vein 4. Hind wings brownish gray, the inner margin 
broadly whitish, irrorated with brown; dark medial and postmedial 
lines, tiie latter followed by a broad darker gray shade; subterminal 
broad, white, not reaching costa; some marginal white shades and 
dark terminal line. Fore wings below gray brown; a subterminal 
macular white line. Hind wingB below as above, but duller; a fine 
loeoo 0 — Proc.N.M.vol.60— lfl 18 
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dark line on discooellular; the subterminal consisting of a few small 
white spots. 

Expanse.— At apices 19 mm.; at middle of outer margin 24 mm. 

Habitat. — St. Jean, Maroni River. 

Type. — Cat. No. 19702, U.S.N.M. 

TRACHYSMATIS, new genus. 

Male. — Antennae minutely serrate with short cilia. Palpi up- 
curved, slender, smooth; the second joint reselling above vortex; the 
third almost as long as second. Body slender, the thorax clothed with 
spatulate scales; legs smooth. Wings narrow. Forewings: Outer 
margin slightly sinuous; vein 2 near lower angle of cell; 3 from lower 
angle; 4 and 5 slightly above angle, apart; 6 below upper angle; 7, 
8, 9 stalked from upper angle; 10 and 11 free. Hind wings inbent 
opposite cell; veins 3 and 4 shortly stalked; 5 near lower angle; 
6 and 7 from upper angle. 

Type of genus. — Trachysmatis ignobilis Schaus. 

• TRACHYSMATIS IGNOBILIS. new epeclee. 

Male. — Head, thorax, and forewings olive brown. Abdomen and 
hind wings fuscous brown. Fore wings: Antemedial and post- 
medial lines indicated by darker shading, almost black on ante- 
medial; a black shade across discocellular; the postmedial is followed 
by faint ochreous shading; subterminal line wavy, pale tinged, in- 
distinct. Wings below dark grey. 

Expanse. — 11 mm. 

Habitat. — Trinidad River, Panama. (Collected by August Busck.) 

Type.— Cat. No. 19703, U.S.N.M. 

TRACHYSMATIS MOGIA, nr ipadM. 

Male. — Head, collar, thorax, and forewings light greenish grey. 
Palpi, abdomen, and hind wings brown grey, more darkly irrorated. 
Forewings: A fuscous shade at base of costa; a faint antemedial 
shade; a dark postmedial shade, broad, slightly outcurved at end of 
cell, inclosing a large black spot on discocellular; a fine dark sub- 
terminal shade, expanding on costa. Wings below dull grey. 

Expanse. — 12 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. 19704, U.S.N.M. 

COMPSENIA, new genus. 

Male. — Antennae pubescent, ciliate. Palpi obliquely ascending, 
long, second joint hairy, third joint upturned, linear, smoother. 
Legs smoothly scaled. Forewings: Apex acute; termen incurved 
below apex, “produced at vein 4; vein 3 dose to lower angle; 4 and 5 
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from lower angle; 6 from upper angle; 7, 8, 9 well stalked from upper 
angle; 10 and 11 from cell. Hind wings: Veins 3 and 4 and 6 and 7 
stalked; 5 near lower angle. 

Type of genus. — Compsenia catagrapha Schaus. 

The genus also contains : 

Compsenia graciUima ( Mastigophorus ) Herrich-Sch&ffer, Corr.-Blatt, 
Regensburg, 1870, p. 106. 

Compsenia area ( Sorygaea ) Druce, Biol. Centr.-Amer., Het., vol. 1, 
1891, p. 487, pi. 40, fig. 25. 

Compsenia plumbea ( Dercetisl ) Schaus, Ann. Mag. Nat. Hist., 
ser. 8, vol. 11, 1913, p. 34. 

Compsenia furtiva Dognin, Hot. Am6r. Sud, fasc. 8, 1914, p. 49. 

COMPSENIA CATAGRAPHA, new epedee. 

Female. — Palpi, head, and collar orange brown with fuscous brown 
irrorations. Thorax white mottled with orango. Abdomen white, 
thickly irrorated dorsally with orango brown. Fore wings white; 
the linos broad, orange brown, irrorated with fuscous; the costa to 
postmedial similar, also a streak in cell connecting antemedial and 
medial lines; these lines somewhat constricted below cell, the latter 
crossing discocellular, where the large reniform is faintly outlined 
in fuscous; postmedial remote, sinuous, its edge very uneven; sub- 
terminal fine, fuscous brown shaded with orange; an interrupted 
terminal black line. Hind wings white; a faint dark medial shade; 
postmedial shade remote, fuscous brown; a sub terminal line at anal 
angle; a fine terminal brown line. Hind wings below thinly irrorated 
with fuscous brown, the lines shaded with yellow. 

Expanse. — 18 mm. 

Habitat. — St. Jean, Maroni River. 

Type. — Cat. No. 19706, U.S.N.M. 


COMPSENIA INSULALIS, new QtdM. 

Female . — Body and wings grey. Fore wings: Base rather paler, 
ochreous grey, with some dark basal irrorations on costa, limited by 
the curved antemedial darker shade, which is inwardly edged by a 
fine white line; the antemedial partly mottled with orange, and cross- 
ing the obicular spot which is whitish yellow ; a faintly darker medial 
shade; reniform oblique, whitish yellow, partly edged with orange 
and black scales; a fino white postmedial line, minutely wavy, almost 
vertical ; a subterminal indistinct whitish shade ; terminal black points ; 
cilia terminally spotted with white. Hind wings: A faint dark 
medial shade; a fine postmedial line, outwardly white shaded near 
inner margin; a subterminal white line, dark shaded inwardly on 
inner margin; terminal black lunules outwardly pale edged. Hind 
wings below white, irrorated with brown; a dark point in cell, and 
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spot on discocellular ; a medial shade; a fine postmedial line, and 
broader outer shade. 

Expanse. — 20 mm. 

Habitat. — Santiago, Cuba. 

Type. — Cat. No. 19706, U.S.N.M. 

Genus RIVULA GuenSe. 

Rivula GuenAb, Delt. ot Pyral., 1854, p. 47. 

Enedena Doonin, Het. Am6r. Sud, faac. 8, 1014, p. 68. (Typo, E. punctilinea 
Dognin.) 

Palpi broad, porroct, compressed; soeond joint heavily fringed; 
third joint very short, concealed in hairs of second. Antenna© mi- 
nutely ciliated. A sharp frontal tuft. Legs smoothly scaled. Wings 
broad. Forewings: Vein, 3 near lower angle; 4 and 5 apart; 6 from 
upper angle; 7, 8, 9 stalked from upper angle; 10 and 11 free. 

Type of genus. — Rivula aericealis Schiffermiller. 

The genus also contains the following species: 

Rivula putiUa Moschler, Lep. Porto Rico, 1870, p. 234 = Rivula 
nigripiinctaSchsius, Ann. Mag. Nat. Hist., sor. 8, vol. 11, 1913, p. 37. 

Rivula orobena Druce, Biol. Centr.-Amer. Het., vol. 1, 1891, p. 444, 
pi. 36, fig. 8. 

Rivula mundane Druce, Biol. Centr.-Amer. Hot., vol. 1, 1891, p. 
444, pi. 36, fig. 4. I am unable to find the type, which should be in 
the United States National Museum. 

Rivula latipes Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 1913, 
p. 37. 

Genus RHAZUNDA Walker. 

Rhazunda Walker, Cat. Brit. Mus., vol. 35, 1806, p. 1961. 

Male. — Palpi upturned, second joint to vertex with slight fringe of 
hair behind at extremity; third joint short, porrect. Antennae 
ciliated. Fore wings: Veins 7, 8, 9 stalked; 10 and 11 from cell. 

Type of genus. — Rhazunda diatributa Walker. 

MAC RISTIS, new genus. 

Male. — Antennae bipectinato. Palpi long, porrect, four times the 
length of head; the Becond joint with triangular tufts above near 
head; third joint short, acute, slightly fringed above. Body slender; 
legs smoothly scaled. Fore wings: Costa arched toward apex; apex 
acute; outer margin sinuous; veins 3, 4, 5 equally apart; 6 below 
upper angle; 7, 8, 9 stalked from upper angle; 10 and 11 free. Hind 
wings: Outer margin incurved opposite coll; veins 3 and 4 and 6 and 
7 well stalked; 6 from close to lower angle. 

Type of genua. — Mocriatis gemimpunctolis Schaus. 

This genus will become a synonym of Dercetis Grot©, should the 
absence of the aroole prove unreliable. 
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MACRISTM OXMUnPUNCTAUS, mw kkIh. 

Male. — Head, collar, thorax, and fore wings dull gray; palpi and 
abdomen brownish gray. Hind wings whitish gray. Wings with 
terminal black points. Fore wings: Traces of a fine wavy, dark ante- 
medial line; a white point on discocellular; postmedial line out- 
curved, consisting of obliquely placed geminate black points, con- 
nected by an undulating line. Hind wings below whitish on inner 
half, otherwise thickly irroratod with brown; a fine postmedial line; 
a discal point, and terminal points. 

Expanse. — 15 mm. 

Habitat. — Santiago, Cuba. 

Type. — Cat. No. 19707, U.S.N.M. 

Some specimens have the fore wings pale brown. 

MACJUSTIS PHAROSAUS, MW ipede*. 

Male. — Body and fore wings whitish gray irrorated with brown, 
more thickly on abdomen above. Fore wings : Linos fine, light brown, 
the antemedial remote from baso, vertical, forming three outcurves; 
postmedial deeply wavy, lunular, slightly incurved below end of cell; 
reniform yellow, edged with dark brown; costa toward apex tinged 
with brown, cut by the subterminal dentate whitish line which below 
vein 3 is inwardly marked by some small dark gray sagittate spots; 
some brown terminal spots; cilia yellowish brown tipped with white. 
Hind wings brownish gray with faint traces of postmedial and sub- 
terminal lines. Hind wings below white mostly flecked with brown, 
the lines more distinct; terminal brown spots. 

Expanse. — 10 mm. 

Habitat. — SaO Paulo, Brazil. 

Type. — Cat. No. 19708, U.S.N.M. 

EUCHROMALIA, new genus. 

Female. — Antennae minutely pubescent ciliate. Palpi porrect, 
short; second joint fringed above and below; third joint one-third 
the length of second, thick, smooth. Body stout; legs smooth, only 
the hind tibiae with short hairs. Fore wings: Outer margin rounded; 
vans 3 and 4 well apart; 5 dose to 4; 6 near upper angle; 7, 8, 9 
stalked from upper angle ; 10 and 1 1 free. Hind wings : Outer margin 
slightly inbent opposite cell; veins 3 and 4 from lower angle; 5 above 
angle; 0 and 7 from upper angle. 

Type of genus. — Tarache violetta Schaus. 1 


i Trans. Axnsr. Eat. Boo., vol. SO, 1904, p. 159. 
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Genus PRORIVULA Schaus. 

Prorivula Schaus, Ann. Msg. Nat. Hist., ser. 8, vol. 11, 1913, p. 38. 

Male. — Palpi obliquely ascending; second joint heavily fringed in 
front, reaching above vertex, third smooth, very short. Antennae 
bipectinate. Wings broad; outer margins slightly rounded. Fore 
wings: Veins 3, 4, 5 equally apart; 6 close to upper angle; 7, 8, 9 
stalked; 10 and 11 stalked. Hind wings: Cell long; veins 3 and 4 
from lower angle; 5 well abovo angle; 6 and 7 from upper angle. 

Type of genus. — Prorivula leucosticta Schaus. 

In this genus is also: 

Prorivula rufescens Schaus = Rivula, rufescens Schaus (Ann. Mag. 
Nat. Hist., ser. 8, vol. 11, 1913, p. 37). 

Genus HYPE NODES Guenee. 

Eypenodet Gukn4e, Delt. et Pyral., 1864, p. 41. 

Palpi: Second joint long, fringed above, third short, naked, oblique. 
Antennae serrate, minutely ciliated. Legs smooth. Fore wings 
narrow; vein 3 from close to angle; 4 and 5 from lower angle; 6 
below upper angle; 7 from upper angle; 8 and 10 stalked; 9 absent; 
11 free. Hind wings: Veins 3 and 4 stalked; 5 a little above angle; 
6 and 7 shortly stalked. 

Type of genus. — Hypenodes albistrigalis Haworth. 

The genus contains: 

Hypenodes modesta Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 
1913, p. 40. 

Hypenodes dubia Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 
1913, p. 41 — Menopsimm crambiformis Dyar, Proc. U. S. Nat. Mus., 
vol. 47, 1914, p. 178. 

Hypenodes insciens Dognin, Het. Am6r. Sud, fasc., 8, 1914, p. 84. 

Genus ARRADE Walker. 

Anode Walker, Cat. Brit. Mus., vol. 27, 1803, p. 82. 

Palpi obliquely porrect, moderately long; second joint hairy; asharp 
frontal tuft. Antennae minutely ciliated. Legs smooth. Fore 
wings long and narrow; apex acute; outer margin nearly straight; a 
large tuft of scales on inner margin beyond middle; 6 and 7 from 
upper angle; 8, 9, 10 stalked from before the end of cell. Hin d 
wings: Veins 3 and 4 stalked or from cell; 5 from middle of disco- 
cellular; 6 and 7 stalked. 

Type of germs. — Arrade erebusalis Walker. 

The genus also contains: 

Arrade juba Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 1893, 
p. 41. 

Arrade mohaeses Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 
1913, p. 42. 
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AIULADB LUfBCXTBS, MW ipwlM. 

Female. — Body whitish brown. Fore wings bone color irrorated 
with brown, the terminal space darker shaded with horizontal fuscous 
lines; a pale and indistinct postmedial line outcurved beyond cell. 
Hind wings whitish, the terraen broadly suffused with grayish brown. 
Hind wings below white, partly irrorated with brown; a faint discal 
point, and fine postmedial line. 

Expanse. — 13 mm. 

Habitat. — Baracoa, Cuba. 

;. No. 19709, U.S.N.M. 

Genus PARACROMA Dognin. 

Paracroma Dognin, Ilet. Am6r. Sud, fasc, 8, 1914, p. 73. 

Male. — Palpi upeurved, reaching beyond thorax with long termi- 
nal tufts. Antennae smooth at base with long spreading tuft at 
one-fourth of length, beyond it clothed with short thick-set hairs 
and longer cilia. Fore tibiae hairy. Fore wings: Costa at apex 
oblique; outer margin rounded with deft at vein 5; veins 3, 4, 5 from 
lower angle; 6 and 7 from upper angle terminally down curved; 8, 9, 
10 stalked from cell; 11 free; veins beyond cell clothed bdow with 
fine long hairs. Hind wings broad; veins 3 and 4 stalked; 5 well 
above lower angle; 6 and 7 stalked. 

Type of genus. — Paracroma zamora Dognin. 

Genus OTACES Druce. 

Otace i Deuce, Biol. Centr.-Amer., Hot., vol. 1, 1891, p. 464, pi. 38, figs. 16, 16a. 

Male. — Palpi obliquely ascending, almost porrect; second joint 
very long, hairy; third joint short, upturned. Antennae minutdy 
pubescent ciliate; a tuft of hairs towards tip. Fore tibiae with small 
process. Fore wings: Costa rounded at apex; outer margin pro- 
duced and with deft bdow vein 3 ; underneath with fold on costa; a 
ridge of long upturned hairs below cell; veins 3, 4, 5 stalked; 6 from 
middle of discocellular; 7 near upper angle; 8, 9, 10 stalked; 11 
free. Hind wings: Veins 3 and 4 well stalked; 5 near lower angle; 
6 and 7 shortly stalked. 

Type of genus. — Otaces Uneata Druce. 

The genus also contains: 

Otaces mutilum Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 72. 

ALOGONIA, new genua. 

Male. — Palpi upeurved, reaching well above head; second joint 
with a very long tuft of porrect hairs in front; third J 9 int as long 
a^Aohd'tHMVm^e'd 'M'flWfr ‘ Atotdftdl 1 ptadjifr iiliat^With 

bxio^oft rrmiiobdii wit ohu< tti htgo y&'UHM n/u <rTW(nti 
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fringe, legs otherwise smooth. Body slender. Fore wings: CoBta 
straight, arched at apex; termen slightly inbent to vein 4, then 
sharply inbent and forming a triangular lobe at middle of inner mar- 
gin; vein 2 from near end of cell, downbent to lobe; 3, 4, 5 from 
lower angle; 6 and 7 apart; 8, 9, 10 stalked; 11 free; the costa 
below with long downtumed fringe of spatulato scales; a tuft of 
erect bristly hairs at vein 2 close to cell. Hind wings broad; costa 
straight; apex rounded; veins 3 and 4 and 6 and 7 shortly stalked; 

5 well above lower angle. 

Type of genua. — Alogonia perissalis Schaus. 

ALOGONIA PERISSALIS, new specie*. 

Male. — Body and fore wings brown, the latter becoming darker 
towards lobe, which is also irrorated with some lilacine scales; lines 
darker brown ; a fine antemedial line, medial shade, and post medial 
line, nearly vertical; a wavy outer line, more oblique, followed by a 
broad fuscous brown shade; orbicular and roniform small, yellow. 
Hind wings silvery white; the inner margin and termen to vein 6 
fuscous brown. Fore wings below white, the costa and apex nar- 
rowly brown; the hairs on vein 2 black. Hind wings below mottled 
white and grayish brown; a dark postmedial line; a pale outer line 
defined by darker shadings. 

Expanse. — 26 mm. 

Habitat. — Geldersland, Surinam; Montserrat, Trinidad. 

Type. — Cat. No. 19710, U.S.N.M. 

D1PLODIRA, new genus. 

Male. — Antennae with paired cilia and longer single cilia; a tuft of 
long hairs at one-third from base. Palpi curved back over head to 
middle of thorax; second joint thickly fringed in front, and with long 
tuft behind; third joint about one-third the length of second, mod- 
erately scaled. Fore tibiae with long narrow process; mid and hind 
legs smooth. Wings broad. Fore wings: Apex acute, subfalcate; 
outer margin slightly angled at vein 4; a downtumed ridge of 
hairs medially on costa and an upturned ridge above mndijm vein, 
not reaching base; vein 3 before lower angle of cell; 4 from lower 
angle; 5 slightly above; 6 from near upper angle; 7 from upper 
angle; 8, 9, 10 stalked from cell; 11 free. Hind wings: Outer 
margin well rounded; veins 3 and 4 from lower angle; 6 well above; 

6 from upper angle. 

Type of genus. — Diplodira jamaicaUs Schaus. 

DIPLODIRA JAMAICAUS, new ipKiM. 

Male . — Palpi dark brown at base becoming paler at end of 2d 
joint; 3d joint fuscous tipped with ochreous brown. Body light 
brown, the thorax dark shaded in front; also the abdomen beyond 
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second segment. Fore wings brown; base crossed by a fine, gemi- 
nate, wavy, antemedial line, followed by a broad dark brown fascia, 
inwardly edged by a black lino; postmedial lino fine, fuscous brown, 
wavily lunular, geminate; subterminal line palo, wavy, defined by 
fuscous shading, chiefly on inner side; terminal black spots on inter- 
spaces; cilia ochroous brown, crossed by a dark line. Hind wings 
gray brown; postmedial and subterminal lines pale, defined by darker 
edging. Wings below gray brown, irrorated with lilacine white; dark 
discal points; a minutely lunular, fine, outcurved postmedial line; a 
fine subterminal shade. 

This species varies considerably in color. The female is more of a 
pale reddish brown, with only a dark medial line in place of the fascia. 

Expanse . — 28 mm. 

Habitat. — Jamaica. 

Type. — Cat. No. 19711, U.S.N.M. 

Genus THEOTINUS Druce. 

Thtotinut Drucb, Biol. Centr. Amer., Het., vol. 1, 1891, p. 4G0, pi. 38, fig. 1. 

Male . — Palpi upcurved to vertex, rather slender and moderately 
hairy. Antenae pubescent ciliate with long tuft of hairs at middle. 
Legs smooth. Fore wings narrow; a large tuft of hairs on costal 
margin antomedially; vein 3 near lower angle; 4 and 5 from lower 
angle; 6 below upper angle; 7 upper anglo; 8, 9, 10 stalked from cell; 
11 free. Hind wings: Veins 3 and 4 from lower angle; 5 above 
angle; 6 and 7 shortly stalked. 

Type of genus. — Theotinus virbiusalis Druce, not Walker. 

Genus LOPHODITTA Moschler. 

LophodiUa MBbchler, Lep. Porto Rico, 1890, p. 230. 

Male . — Palpi upcurved, slender, reaching above head; second joint 
slightly fringed; third almost as long as second, moderately scaled. 
Antennae pubescent ciliate with tuft of hairs about middle. Fore tib- 
iae with hairy process; mid tibiae very hairy; hind femora with long 
fringe. Fore wings: Apex acute; underneath a turned-down ridge 
of hairs on costa postmedially; a tuft of long hairs on subcostal 
downtumed over discocellular; cell not reaching middle of wing; vein 
3 from lower anglo; 4 and 5 from a point slightly above; 6 and 7 froe; 
8, 9, 10 on long stalk; 11 free. Hind wings: Veins 3 and 4 from lower 
angle; 5 slightly above angle; 6 and 7 from upper angle; underneath 
veins 6, 7, and 8 are partly clothed with down-turned haire. 

Type of genus, — LophodiUa perspidUaris MSschler. This name 
sinks as a synonym of tuberculaia (Physvla) Herrich-Sch&ffer. 1 


iCorr.-Blfttt. Regensburg, 1670, p. 100. 
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Genus PHYSULODES Warren. 

Phytulodet Warren, Trane. Ent. Soc. Lond., 1880, p. 242. 

Male. — Palpi upcurvod, slender; second joint with a few longer hairs 
behind near tip; third joint half the length of second. Antennae pu- 
bescent ciliate with a small tuft of hairs at two-thirds from base. Legs 
smooth; fore tibiae with tuft of long hairs. Fore wings: Apex acute; 
outer margin rounded; medial space underneath densely clothed 
with hair; coll long; angles rounded; veins 3, 4, 5 equally apart; 
6 and 7 apart; 8, 9, 10 stalked; 11 free. Hind wings: Veins 3 and 4, 
and 6 and 7 stalked; 5 slightly above angle. 

Type of genua. — Physula eupithedalis Guen6e.‘ 

Genus THURSANIA Schaus. 

Thurtania Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 1913, p. 14. 

Male. — Palpi upeurved; third joint shorter than second, moder- 
ately scaled. Antennae pubescent ciliate; a raised tuft on upper side 
of shaft. Fore tibiae with process. Fore wings: Vein 3 before lower 
angle; 4 and 5 from lower angle; 6 below upper angle; 7 from upper 
angle; 8, 9, 10 stalked; 11 free. Hind wings: Veins 3 and 4 and 6 
and 7 on short stalk; 5 near lower angle. 

Type of genua. — Thursania clecocta Schaus. 

Thursania is possibly equal to Berocynta Moschler, 3 the type of 
which, B. simplex, is a female and is unknown to me. 

The genus also contains: 

Tlvuraania costigutta ( Physula ) Herrich-Schaffer, Corr.-Blatt. Re- 
gensburg, 1870, p. 107. 

Thursania lycimnia ( Theotinua ) Druce, Biol. Centr. Amer., Hpt., 
vol. 1, 1891, p. 460, pi. 38, fig. 2. 

Thursania lycas ( Bertula ) Druce, Biol. Centr. Amer., Het., voL 1, 
1891, p. 476, pi. 39, figs. 20, 20a. 

Thursania ordenalis (Benia) Schaus, Proc. U. S. Nat. Mus., vol. 30, 
1906, p. 127. 

Thursania servilia Schaus, Ann. Mag. Nat. Hist., ser. 8, voL 11, 
1913, p. 14. 

Thursania maUalialis Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 56. 
Bocana marpesia Druce, Biol. Centr. Amer., Het., vol. 1, 1891, 
p. 479, pi. 40, fig. 4, female, probably belongs to this genus. 

THURSANIA AXUSTARIOIDES* mw apftckt. 

Male . — Head and thorax reddish brown. Abdomen fuscous brown. 
Fore wings ocherous brown; a basal and a subbasal broader darker 
brown skaiAwj aT fine Bntemedial line bWek brown; followed'. by « white 

i Ddt. *t Pyral., Mi, £ ffl 1 ' >*fcep."l*inalc», 1IM, p. #1. 
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orbicular point, and a thick medial black brown line, this latter out- 
wardly followed by dark irrorations; reniform white, inwardly dark 
edged, and containing two brown points connected by a brown line; 
postmedial fine, fuscous brown, outbent on costa, incurved opposite 
renifonn, and below it; terminal space broadly fuscous brown; a 
subterminal wavy ocherous line; terminal black points outwardly 
edged with ocherous. Hind wings fuscous brown; traces of a post- 
medial ocherous line; a similar distinct subterminal line. Wings 
below with black discal points; a dark postmedial, and a pale sub- 
terminal line; the hind wings whitish thickly irrorated with fuscous 
brown. In this species the male palpi are very similar to those of 
Ariataria cellvlalis Guen6e, the 2d joint being heavily fringed in 
front, the hairs longest at tip. The 3d joint is also fringed in front 
and behind. 

Expanse . — 23 mm. 

Habitat. — Baracoa, Cuba. 

Type. — Cat. No. 19712, U.S.N.M. 

Very much like T. costigutta Herrich-Schaffer, the palpi, however, 
being very distinct. 

THURSANIA RENILmBAUS. new ipactM. 

Female. — Palpi long, upeurvod; 2d joint outwardly brown; 3d 
joint yellow at base, with short black tufts beyond, more than half 
the length of 2d. Body fuscous ihottlcd with ocherous brown shad- 
ings and lines. Fore wings fuscous brown; lines thick, yellowish; 
antemedial vertical, slightly outangled below cell; an orbicular black 
point; a fine dark brown medial line, not reaching costa; a black line 
as reniform; subterminal irregular, twice outcurved, deeply inbent 
opposite cell, between the two curves marginal triangular yellowish 
spots; a black terminal line. Hind wings gray brown; a medial, 
postmedial, and subterminal darker shade, the two latter outwardly 
edged with yellowish; a dark terminal line. Hind wings below 
whitish gray; a curved discocellular spot; a fine postmedial line; a 
broad dark outer shade, followed by the pale subterminal line. 

Expanse. — 25 mm. 

Habitat. — Montserrat, Trinidad. 

Type. — Cat. No. 19713, U.S.N.M. 

THDBSAHIA ESPUUTUAUS, MW nwclM. 

Male. — Body and wings dark brown. Fore wings faintly glossed 
with purple; costal margin straight; apex very acute; lines fine, 
wavy, of a richer brown color; costal margin irrorated with gray; a 
fsw«oat4ered lilaclaie eoalea; amtemedial and<m*dM'<yttes ahitdSt vier^ 
traii; (^(Maedadl miDut^^wwv^)< feBghtiy k^^uef<%«btltfthhMd'' ohtM 
srijWlyue^gMi bydflsBjnb-gfcaies : Up'daJktt 4b* 

mi kiiitj, bf. Oil! l» f : 1 o Luo .til kiiiij'1.1 ihi.l -udiignan.* si -mid iqbtq 
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lique, pear-shaped, outlined in orange brown. Hind wings slightly 
angled before anal angle, which is obtuse. Hind wings below dark 
brown irrorated with whitish gray, forming a subtcrminal line; a dark 
discal point, and curved postmedial line. 

The tuft of antennae is small; the palpi upeurved, the 2d joint 
reaching above vertex, the 3d half as long as 2d, both fringed behind; 
the 2d with short fringe in front. 

Expanse . — 31 mm. 

Habitat . — Espiritu Santo, Brazil. 

Type.— Gat. No. 19714, U. S. N. M. 

THURSANIA VOODOALIS, new ipsclM. 

Male . — Body and fore wings ocherous brown shaded with fuscous. 
Fore wings: Fuscous spots on costa at origin of lines; basal and ante- 
medial lines very faint; a small white orbicular Bpot; medial shade 
narrow, fuscous; reniform consisting of a white line with small black 
spots at each end; postmedial fine, fuscous, wavy, outcurved beyond 
cell, but slightly inbent opposite cell, outwardly pale shaded ; subter- 
minal ocherous, defined by fuscous shading, which expands on inner 
Bide toward costa; a terminal fuscous lunular line. Hind wings dull 
grayish brown; lines minutely wavy, fuscous, the medial only on 
inner margin, the postmedial outwardly pale edged; the subterminal 
whitish ocher defined by dark shadings. Hind wings below white, 
the costal and outer margins broadly suffused with gray brown; the 
lines as above, better defined; a dark discocellular line. 

Expanse . — 21 mm. 

Habitat. — Baracoa, Cuba. 

Type.— Gat. No. 19715, U.S.N.M. 

Comes nearest T. decocta Schaus. 

THUKSAKIA HOBSOlfAXJS, tarn sp*clw. 

Male. — Palpi: Second joint light brown; Third joint fuscous. 
Head, collar, and thorax brown, the spatulate scales tipped with whitish 
gray. Abdomen brown, more darkly irrorated, shaded with white 
at base dorsally, and with fine segmental fuscous lines. Fore wings 
bone color shaded with ocherous brown; lines and costa fuscous gray, 
the lines black on costa; basal line partly obsolete; antemedial fine, 
vertical; medial shade slightly inbent, closely following the small 
white orbicular spot; rlniform large, white, containing two black 
points; postmedial fine, outcurved beyond cell; a broad dark sub- 
terminal irregular shade, divided by a pale line; terminal black spots. 
Cilia mottled whitish and gray. Hind wings dull brownish gray; 
some whitish mottlings on inner margin; lines pale, faintly indicated, '• 
not reaching costa. Hind wings below white irrorated with brown; 
a brown discocellular line, and well marked postmedial line. The 
palpi have a triangular tuft behind at end of 2d joint; the 3d joint has 
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a short fringe behind. The antennae are tufted just before middle. 
The female is duller, however, with the lines fainter. 

Expdnse. — 16 mm. 

Habitat. — Santiago, Cuba. 

Type. — Cat. No. 19716, U.S.N.M. 

THURSANIA MLARALIS, net tJMClra. 

Mate. — Palpi brown, tinged with fuscous at base. Head fuscous 
gray. Collar and thorax brown. Abdomen fuscous gray. Fore 
wings dark brown shaded with black; lines black, faintly inbent; 
antemedial fine, wavy; medial shade narrow; postmcdial fine, very 
slightly curved, inwardly shaded with white on inner margin, with a 
few white scales otherwise, and outwardly edged with lighter brown; 
outer third of wing fuBcous brown crossed by a yellowish ocher sub- 
terminal line; the spots ocherous white, the orbicular small, the reni- 
form large containing two black points. Hind wings fuscous gray; 
some white mottling on inner margin; traces of a postmcdial black 
line on inner margin, outwardly white shaded; a subterminal dentate 
white line. Hind wings below white thickly irrorated with dark 
brown; a brown discal spot and postmedial line; a subterminal 
lunular dentate white line edged with dark brown. The palpi have 
the second joint well fringod in front and a long tuft of hairs behind, 
the third joint heavily scaled. The female is duller without distinct 
markings except a lino, wavy, postmedial white line. 

Expanse. — 19 mm. 

Habitat. — Baracoa, Cuba. 

Type . — Cat. No. 19717, U.S.N.M. 

Allied to T. hobsonaMs Schaus. 

THURSAH1A CHIRIQUALIS, nv ipMlM. 

Female. — Palpi upcurved, slendor, smooth, long, the third joint more 
than half the length of second. Head, thorax, and fore wings dark 
brown tinged with purple. Abdomen and hind wings dull brown. 
Fore wings: The base somewhat darker shaded; a fine dark, wavy, 
antemedial line; a black orbicular point; postmedial shade broad, 
almost fuscous, inclosing a black streak on discocellular; postmedial 
line fine, somewhat dentate, vertical from costa to vein 2, then slightly 
incurved; subterminal line, fine, irregular, inangled at vein 5, defined 
by irregular white scaling. Hind wings: A subterminal line defined 
by white scales. Fore wings below pale purplish brown; pale spots 
on veins subterminally. Hind wings below brownish thickly irrorated 
with whitish gray; a dark brown spot on discocellular; traces of a 
postmedial and outer dark line. 

Expanse. — 31 mm. 

Habitat . — Chiriqui, Panama. 

Type.— Cat. No. 19718, U.S.N.M. 
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TBOBSAHU TIOtnUALlS, turn pda. 

Male . — Body and wings brown. Fore wings: antemedial line 
dark brown, fine, wavy, outwardly oblique from costa; a minute 
black point as orbicular; medial shade darker brown, narrow, verti- 
cal; a fine dark line on discocellular, faintly inangled; an irregular 
fine whitish ocher subterminal line, inwardly broadly shaded with 
dark brown; termen dull grayish brown; an interrupted terminal 
black line. Hind wings slightly paler; a discal point and dark 
postmedial lino; the subterminal minutely lunular dentate, whitish 
ocher. Hind wings below whitish irrorated with gray brown; a 
black point in cell, and largo spot on discocellular; the postmedial 
and subterminal lines fine, dark; an interrupted terminal black line 
on both wings. The antennae are tufted very near tips. The 
palpi are smoothly scaled, the 3d joint with very short fringe behind. 

Expanse . — 27 mm. 

Habitat. — Tiguri, Carabaya, Peru. 

Type. — Cat. No. 19719, U.S.N.M. 

THORS AH IA GRAHDIREHALIS, new tpoclu. 

Male . — Antennal tuft before middle. Palpi upeurved, fringed 
behind, the second joint reaching just above vertex; the third joint 
half as long as second. Body and wings dark grayish brown, the lines 
clearer brown, fine, indistinct; antemedial nearly vertical and straight; 
medial line similar; postmedial outcurved around reniform, somewhat 
lunular, and outwardly edged with whitish gray on inner margin; 
subterminal very fine, partly edged outwardly with whitish gray; 
spots yellowish edged with dark brown; orbicular small, round; 
reniform large, its outer edge incurved, and containing two black 
points. Hind wings: The darker medial line only near inner 
margin, the postmedial to near costal margin, both finely edged out- 
wardly with gray. Wings below more grayish; hind wings with fine 
streak on discocellular; a fine postmedial line; a pale subterminal 
line, indicated by dark edging. 

Expanse . — 25 mm. 

Habitat . — A male from Aroa, Venezuela. 

Type.— Cat. No. 19720, U.S.N.M. 

A female from La Chorrera, Panama. 

PSEUDARISTA, new genus. 

Male. — Palpi porrect, the second joint fringed above and below 
with long hairs; third joint short, upturned. Antennae pubescent 
with tuft on medial third. Legs smoothly scaled. Wings l ong and 
narrow, the hind wings truncate at anal angle. Fore wings: Vein 
3 before lower angle; 4 and 5 from lower angle; 6 below upper angle; 
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7 from .upper angle; 8, 9, 10 stalked from end of cell; 11 free. Hind 
wings: Veins 3 and 4 on short Btalk; 5 above angle; 6 and 7 on longer 
stalk. 

Type of genus. — Pseudarista geldersi Schaus. 

In this genus are also included: 

Pseudarista spiosalis ( Herminia ) Walker, Cat. Brit. Mus., vol. 10, 

1858, p. 111. 

Pseudarista pagasusalis ( Bleptina ) Walker, Cat. Brit. Mus., vol. 19, 

1859, p. 870 = decelusalis ( Renia ?) Walker, Cat. Brit. Mus., vol. 19, 
1859, p. 880 = anticalis ( Gizama ) Walker, Trans. Ent. Soc. Lond., 
1802, p. 110. 

PSEUDARISTA GELDERSI, new specie!. 

Male. — Tufts on antennae white and buff. Head, collar, and 
thorax dark brown. Abdomen fuscous brown. Palpi irrorated 
with white, the fringe above dark grey. Wings dull brown with a 
few scattered whitish irrorations; terminal white points preceded by 
angled dark brown lines; subterminal line whitish, dentate, faintly 
indicated. Fore wings: A very faint darker antemedial line; orbic- 
ular small, light brown; reniform large, light brown, containing two 
black points; postmodial faintly indicated, darker brown, slightly 
incurved below reniform. Hind wings: Traces of a darker post- 
medial line between vions 5 and 2; a dark spot on inner margin 
outwardly edged with white. Wings below paler, grayer; the hind 
wings irrorated with white; a dark brown line on discocellular; a 
postmodial brown lino; a fine sub terminal lunular white line. 

Expanse. — 24 mm. 

Habitat. — Geldersland, Surinam. 

Type. — Cat. No. 19721, U.8.N.M. 

A female in tho Dognin collection has no black points on reniform. 

Genus EP1PHAN1S Schaus. 

Epiphanit Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 1913, p. 22. 

Male. — Antennae pectinated. Palpi upeurved at base and por- 
rect, the third joint turned back, slender, long, and with tufts at end. 
Forewings: Vein 3 from near lower angle; 4 from lower angle; 5 dose 
above angle; 0 near upper angle; 7 from upper angle; 8, 9, 10 stalked 
from cell. Hind wings: Veins 3 and 4, and 0 and 7, on short stalk; 
5 from near lower angle. 

Type of genus. — Epiphanis esperanzalis Schaus. 

CLONIATARPHES, new genus. 

Male. — Antennae pectinated, the pectinations thick, terminating 
in a long cilia. Palpi long, upeurved; the second joint partly tufted 
behind; third joint half the length of second, shortly scaled, with large 
triangular tuft behind. Legs smoothly scaled; fore tibiae with small 
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process. Wings broad. Fore wings: Vein 3 before lower angle; 4 
from lower angle; 5 slightly above angle; 6 below upper angle; 7 
from upper angle; 8, 9, 10 stalked from cell; 11 free. Hind wings: 
Veins 3 and 4 stalked; 5 dose to lower angle; 6 and 7 stalked. 

Type of genus. — CloniatarpJies carunalis Schaus. 

CLORIATARPHXS CARUNALIS, new ipeclee. 

Male. — Head, collar, thorax, and foro wings light brown, mottled 
with dark brown; abdomen and hind wings dull gray brown. Fore 
wings: The mottlings consisting to a great extent of dark striae; 
antemediol lino fine, indistinct, outanglod in cell; a vertical dark 
medial shade; a round dark shade as reniform; an outeurved puncti- 
form postmedial line; subterminal wavy, yellow brown, darkly edged; 
terminal black points; cilia dark greyish, with still darker spots. 
Hind wings: A fine dark postmedial line; sub terminal lino yellowish 
white. Fore wings below gray brown; a postmedial and a Bubtor- 
minal line on costa. Hind wings below bone white irrorated with 
brown; a dark point in cell; a dark spot on discocellular, containing 
a pale line; a minutely wavy postmedial line; the subterminal pale, 
defined by dark edging. 

Expanse. — 31 mm. 

Habitat. — Petropolis, Brazil. 

Type. — Cat. No. 19722, U.S.N.M. 

Genus MASTIGOPHORUS Poey. 

Mailigophonu Poky, Centime lie Lcp. do Cuba, pt. 1, 1832. 

Male. — Palpi obliquoly ascending, sharply anglod back, reaching 
thorax. Antennae pubescent ciliato. Legs smooth; a tuft on fore 
tibiae. Wings narrow. Forewings: Apex acute; outer margin 
inbent below vein 5; voins 3, 4, 5 equally apart; 6 close to upper 
angle; 7 from upper angle or stalked with 8, 9, and 10; 11 free. 
Hind wings: Veins 3 and 4 on long stnlk; 5 near lowor angle; 6 and 
7 stalked. 

Type of germs. — MastigopJiorus parra Poey. 

The following species may bo referred also to this genus: 

Mastigophorus latipennis Herrich-Schaffer, Corr.-Blatt. Regensburg 
1870, p. 106. Unknown to me. 

Mastigophorus demissalis Mdschler, Lep. Porto Rico, 1890, p. 233. 
Unknown to me. 

Mastigophorus evadnealis Schaus, Ann. Mag. Nat. Hist., ser. 8, 
vol. 11, 1913, p. 7. 

Mastigophora marima Felder and Rogenhofer, Reise Novara, pi. 
126, fig. 11. Does not belong here, owing to the tufted antennae. 
The species is unknown to me. 
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MASTIOOPHORUS AUGUSTUS, mw tpodM. 

Malt. — Palpi, head, thorax, and forewings dark purplish brown; 
abdomen fuscous brown. Fore wings: Lines fine, fuscous brown; 
antemedial thicker on costa, outbent to orbicular, inset on median 
and outcurved; orbicular round, black, containing a bright brown 
point; a broad fuscous brown medial shade from cell to inner margin; 
reniform black, cut by an angled bright brown line; postmedial out- 
bent, angled at vein 4, incurved, lunular dentate, outwardly pale 
edged; subterminal buff, finely dark edged, oblique from costa to 
termen at vein 4; some narrow tonninal fuscous brown shading 
followed by a buff line; a small tuft on inner margin near base. 
Hind wings whitish at baso irrorated with brown, shading to fuscous 
brown on termen; an outer dark line, wavy, outbent to near termen 
on vein 3, forming a lunulo to vein 2, and inbent to inner margin; 
the termen below vein 3 slightly incurved, truncated. 

Expanse. — 18 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. 19723, U.S.N.M. 

The femalo has tho inner dark shading of subterminal extended to 
inner margin from termen at vein 4; tho hind wings are normal, 
more evenly brown, with darker postmedial and subterminal lines. 

MASTIGOPHORUS NOMIUS, new specie*. 

Male. — Palpi bistro brown; head and thorax slightly darker. 
Abdomen fuscous brown, paler shaded at base. Fore wings bistre 
brown; base limited by an outcurved dark brown antemedial line; 
space to postmedial fuscous gray shaded with dark brown below cell, 
between antemedial and a still darker medial brown line, obsolescent 
above median; a pale brown line on discocellular, darker edged; post- 
medial obliquely outcurved, angled at vein 4, wavily inbent, out- 
wardly pale edged; space to subterminal grayish; subterminal yellow 
buff, straight, oblique to termen below vein 4, then incurved to inner 
margin near tomus; a fuscous tonninal line, macular toward apex. 
Median, also veins 3 and 4 buff. Hind wings grayish brown, darker 
shaded on inner margin, a faint darker postmedial line, outwardly 
pale edged; subtorrninal yellow buff, outwardly dark shaded; the outer 
margin deeply incurved between vein 2 and anal angle. 

Expanse. — 18 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. .19724, U.S.N.M. 

The female is similar to the male, but the outer margin of hind 
wing is normal. 

10000*— Proc.N.M.vol.50-10 19 
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MAST1GOPHORU8 MAJORAU8, hi fpodM. 

Male. — Head, collar, thorax, and fore wings brownish gray. Abdo- 
men whitish gray. Fore wings: Costal margin darker sjhaded; 
antemedial line whitish ocher, outcurvod and indistinct, contiguous 
on margins to medial fuscous brown shade which is more deeply out- 
curved and absorbs the small reddish brown orbicular spot; reniform 
narrow, sinuous, brown black, divided by a bright brown line; post- 
medial palo like antemedial, oblique, only faintly incurved' beyond 
cell; a wavy, whitish, sub terminal line; a narrow terminal brown 
shade, widest near apex. Ilind wings whitish; a gray brown streak 
on vein 2, expanding broadly on tormen where the whitish subter- 
minal line is distinct; on whito portion of wing this line is indicated 
by dark edging. Underneath the subterminal line is broader, some- 
what yellowish, and almost macular. 

Expanse. — 28 mm. 

Habitat. — Mexico. 

Type. — Cat. No. 19725, U.S.N.M. 

MASTIGOPHORUS JAMAICALIS, new qwelM. 

Male. — Body and wings purplish brown. Fore wings: Antemedial 
line grayish, outcurved, the costa beyond it darker shaded, the space 
below cell browner; a broad white line on discocellular, widest behind; 
postmedial grayish ocher outbent to vein 4, angled, and wavily 
inbent to inner margin, inwardly shaded with brighter brown; sub- 
terminal yellow brown, parallel with postmedial, angled at termen, 
followed by some black scaling between veins 6 and 8; a terminal 
bright brown line. Hind wings: Base to beyond middle, except the 
inner margin, white; a palo outer line, inbent below vein 2; termen 
faintly crenulate; produced at vein 5, inbent at vein 2. Wings below 
dark gray, the inner a«eas broadly white; a postmedial fine dark line. 

Expanse. — 18 mm. 

Habitat. — J amaica. 

Type. — Cat. No. 19726, U.S.N.M. 

Genus MARG1TES Druce. 

MargiUt Deuce, Biol. Centr.-Amer. Hot., vol. 1, 1891, p. 460, pi. 40, figi. 5, 6a. 

Male. — Palpi turned back over head to thorax; second joint with 
long fringe of spatulate scales in front; third joint with long hairs on 
inner side. Antennae pubescent ciliate. Legs smooth; fore tibiae 
with long process. Fore wings narrow; apex acute; outer margin 
incurved below apex and angled at vein 4; vein 3 a little before angle; 
4 and 5 from lower angle; 6 below upper angle; 7 from upper angle; 
8,9, 10 stalked from cell; 11 free. Hind wings: Outer margin rounded, 
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truncate at anal angle; veins 3 and 4, and 6 and 7 stalked; 5 well 
above angle. 

Female. — Palpi very long, slightly ascending, narrow and deeply 
fringed. 

Type of genus. — Margites bugaba Druce. 

NYCTIPOLIA, new genus. 

Male. — Palpi curved back to thorax behind; third joint longer than 
second, with long hairs on inner side; first joint fringed with long 
hairs below. Fore legs hairy with long process at base of tibia. 
Fore wings: Outer margin oblique at tomus; inner margin medially 
convex; veins 3, 4, 5 from lower angle; 6 below upper angle; 7 from 
upper angle; 8, 9, 10 stalked from well before end of cell; 11 free; 
basal third of costa below with fringed fold. Hind wings: Outer 
margin incurved before anal angle, which is produced at vein 2; 
inner margin rounded; veins 3 and 4 on short stalk; 5 closo to lower 
angle; 6 and 7 on longer stalk. All the veins are slightly curved. 

Type of genus. — Nyctipolia incondita Schaus. 

NYCTIPOLIA INCONDITA, new ipecies. 

Male. — Head and thorax fuscous brown; hairs on inner side of 
third joint of palpi white; patagia shaded with golden bronze. 
Abdomen above dark brown, underneath yellowish; tarsi brown 
circled with yellowish white. Fore wings dark brown, lines and 
shadings fuscous brown; a spot at base of cell; antemedial inangled 
on submedian, outset below submedian, inwardly shaded with 
lighter brown; abroad medial shade; a long pale line on discocellular; 
postmedial line fine, irregular, almost vertical, outwardly paler 
shaded; subterminal lighter brown, irregular, remote from tormen; 
an interrupted fuscous terminal line. Hind wings brown, paler 
shaded on costa and below vein 5; a fuscou% shade from cell, along 
vein 6 to near termen; postmedial and subterminal fuscous lines on 
inner margin, outwardly shaded with yellowish white; fuscous brown 
terminal shadings. Wings below white. Fore wings: Costa finely 
fuscous brown; apical area tinged with brown; a dark postmodial 
line on costa, and subterminal shade inbent, outset below 7, both 
outwardly Bhaded with yellowish white, the latter not roaching vein 5. 
Hind wings: A fine dark streak on discocellular; postmedial and 
subterminal fuscous Bpots on costa, between veins 6 and 5, and on 
inner margin. 

Expanse. — 36 mm. 

Habitat . — St. Laurent, Maroni River. 

Type . — Cat. No. 19728, U.S.N.M. 

Simplicia anysis Druce, (Biol. Centr.-Amer., Het., vol. 1, 1891, 
p. 448, pi. 36, figs. 20, 20a, male), will come near here, requir- 
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ing a new genus. The palpi are recurved overhead, the third joint 
tufted with long hairs on inner side. The antennae are serrate with 
long bristles and cilia. Fore wings with veins 8, 9, 10 Btalked; 7 
from cell. (According to Sir G. Hampson.) 

Genus PALTHIS HUbner. 

Palthin HtlBNun, Verse, bek. Srhraett., 1810, j>. 342. 

Clanyma GuenSe, Delt. et PyTul., 1864, p. 04. 

Mardara Walker, Cat. ltrit. Mum., vol. 16, 1868, p. 167. 

Male . — Palpi upeurved, smooth, close to head; third joint reaching 
beyond thorax, with long hairs on inner side. Antennae pubescent 
ciliate. Legs smooth; fore legs very long, the tibiae with hairy 
process. Wings narrow. Fore* wings: Apox acute; outer margin 
obliquely rounded; veins 3 and 4 from lowor angle; 5 well above 
angle; 6 close to upper angle; 7 from upper angle or stalked with 8, 
9, and 10; 11 free. Hind wings: Veins 3 and 4, and 6 and 7 stalked; 
5 near lower angle. 

Type of genus. — Palthis angulalis Hubner = Mardara aracinthusalis 
Walker. 

The genus includes also the following spocies : 

Palthis spectalis (.Clanyma) Guen6e, Delt. ot Pyral., 1854, p. 96 — 
insignali8 (Bertula) Walker, Cat. Brit. Mus., vol. 16, 1858, p. 246. 
Veins 7-10 stalked. 

Palthis asopialis (Clanyma) Guen6e, Delt. et Pyral, 1854, p. 96. 
Veins 7 or 8-10 stalked. 

Palthis agroteralis (Clanyrna) Guenfie, Delt. et Pyral, 1854, p. 96. 
Veins 7 or 8-10 stalked. 

Palthis mophisalis (Hypena) Walker, Cat. Brit. Mus., vol. 19, 1859, 
p. 843. Veins 7-10 stalked. 

Palthis bizialis (Bleptina) Walker, Cat. Brit. Mus., vol. 19, 1859, 
p. 865 => yuntasalis (Palthis) Dognin, Hot. Am6r. Sud., fasc. 8, 1914, 
p. 54, Veins 7-10 stalked. 

Palthis auca Moschlor, Lep. Surinam, pt. 3, 1880, p. 476. This 
species is unknown to me. 

Palthis calcalis Schaus, Proc. U. S. Nat. Mus., vol. 30, 1906, p. 129. 
Veins 7-10 stalked. 

Palthis euboealis Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 
1913, p. 10. Veins 8-10 stalked. 

Palthis aeacalis Schaus, Ann. Mag. Nat. Hist., vol. 11, 1913, p. 10. 
Veins 7, or 8-10 stalked. 

Palthis submarginata Schaus, Ann. Mag. Nat. Hist., vol. 11, 1913, 
p. 11. Veins 8-10 stalked. 

Palthis Kneata Schaus, Ann. Mag. Nat. Hist., vol. 11, 1913, p. 12. 
Veins 8-10 stalked. 

Palthis hieronymm Schaus, Ann. Mag. Nat. Hist., vol. 11, 1913, 
p. 12. Veins 8-10 stalked. 
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PaUhis caleabilis Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 53, 
Veins 7-10 stalked. 

PaUhxs obliqualis Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 53. 
Veins 7-10 stalked. 

Palthis oconogucns'is Dognin, Hot. Am6r. Sud, fasc. 8, 1914, p. 54. 
Veins 7-10 stalked. 

PaUhis argenteiciiula Dognin, Hot. Am6r. Sud, fasc. 8, 1914, p. 54. 
Unknown to mo. 

PaUhis incuriosa Dyar, Proc. U. S. Nat. Mus., vol. 47, 1914, p. 219. 

PaUhis angustipemiis, now species. Veins 7-10 stalked. 

PaUhis serapealis , new spocies. Veins 8-10 stalked. 

Palthis misantlalis, new species. Male: 7-10 stalked. Female: 
8-10 stalked. 

Bleptina phodonalis Walker, Cat. Brit. Mus., vol. 1C, p. 128. Can 
be placed temporarily under Palthis . 

PALTHIS ANGUSTIPENNIS, new species. 

Male . — Body and wings dark slate color; a gray shade at end of 
cell extending to termen, interrupted by an inbent bright brown line 
edged with fuscous on discocellular; an indistinct buff antemedial 
inbent line, somewhat tliicker just below cell; postmedial fine, buff, 
outcurvod beyond cell ; an oblique buff line from costa to termen at 
vein 5, beyond which the apex is velvety brown black; a faint lino of 
buff scales near termen from vein 5 to inner margin; a buff fine at 
base of cilia. Hind wings brownish gray; a dark shade at vein 2 
expanding on termen, which is slightly truncated from vein 2 to anal 
angle; traces of a postmedial line; cilia dark brown from apex to 
vein 2, then grayish. Hind wings below with dark discocellular 
streaks and postmedial line; a fine marginal whitish gray line. 

Expanse . — 19 mm. 

Habitat. — Cayenne, French Guiana. 

Type.— Cat. No. 19729, U.S.N.M. 

Possibly only a variety of P . bizialis Walker 

PALTHIS SERAPEALIS, new species. 

Male. — Head, collar, and thorax lilacine slate color. Abdomen 
light grayish brown above. Fore wings lilacine slate color tinged 
with brown; a broad, dark-brown medial shade curved and inbent on 
inner margin; reniform velvety black brown, oblique, divided by a 
yellowish line, preceded by some whitish-gray scales in cell, followed 
by a yellowish streak to sub terminal line; postmedial angular, dark 
brown, fine, outwardly edged with yellowish ; subterminal yellowish 
white, wavy, angular, to tomus; a marginal yellow line from below 
apex, incurved somewhat opposite cell and limiting the narrow 
black-brown termen; cilia fuscous gray. Hind wings dark brown; 
costa whitish, not reaching termen; some pale shading on inner mar- 
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gin; postmedial line Bhort, outwardly pale shaded; a fine aubter- 
minal white line; a terminal thick, black-brown line, inwardly partly 
edged with yellowish. Fore wings below: inner margin broadly whit- 
ish; a dark streak through cell, and apex fuscous brown; termen 
and costa postmedially yellowish; brown shading defining a wavy 
subterminal line. Hind wings below irrorated with brown, thickly 
on costa; termen broadly fuscous brown crossed by a fine sub- 
terminal white line ; a dark spot on discocellular and a postmedial 
line. 

Expanse. — 21 mm. 

Habitat. — Jalapa, Mexico. 

Type.— Gat. No. 19730, IT.S.N.M. 

The female is larger and very similar to the male; the terminal 
brown shade on fore wing is usually much reduced. This species has 
usually been confounded with P. spedalis Guenfie. 

It may possibly be Palthis insignalis Walker, described from an 
unknown locality, and which is placed in the British Museum collec- 
tion as a synonym of P. spedalis Guen6c. I doubt whether we know 
the true spedalis. Guenfie’s description does not agree with the 
figure on plate 9, No. 1. 

PALTHIS MISAHTLALIS, new species. 

Male. — Body and fore wings fuscous gray. Fore wings: A very 
faint trace of a medial black Bhade; reniform inbent, velvety black- 
brown, crossed by a pale brown lino; a whitish line from cell across 
reniform to near termen; postmedial line, well beyond reniform, fine, 
whitish, outcurved, almost angled opposite cell, then inbent to inner 
margin; subterminal fine, whitish, outcurved from costa, not touch- 
ing termen; apex and termen to vein 5 fuscous brown, as in P. bizialis 
Walker; cilia fuscous gray, with a pale line at base. Hind wings 
whitish, suffused with fuscous gray, forming a distinct postmedial 
line and subterminal shade, outwardly cut by a pale line; the termen 
darkest between veins 4 and 2. Fore wings below fuscous gray; 
inner margin white, with traces of medial and postmedial lines; a 
subterminal pale line from costa. Hind wings below white, irrorated 
with fuscous gray; a dark discal point, and postmedial line; termen 
broadly dark, cut by a wavy subterminal white line. 

Female. — Browner. Fore wingB: A fine, outcurved antemedial 
line; a narrow, dark medial shade; postmedial fine, outcurved; a pale 
shade from cell, through discocellular to termen; the reniform nar- 
rower, less oblique; the subterminal wavily dentate, vertical; no 
dark apical space, only some terminal brown shading. 

Expanse. — 22 mm. 

Habitat. — Misantla, Mexico. 

Type. — Cat. No. 19731, U.S.N.M. 
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Genus PHYSULA Guen6e. 

Phyrula GubnAk, Delt. et Pyral., 1854, p. 86. 

Ifetoeinia Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 1913, p. 18. (Type, M. 

Emonalu Schaus.) 

Male. — Palpi upcurved, reaching well above head; second joint 
well fringed above; third joint half the length of second with a few 
long scales. Antennae pubescent, ciliate. Body slender. Legs 
smooth; fore tibiae with process and tuft of long flocculent hairs. 
Fore wings: Apex acute; outer margin rounded; vein 3 close to 
lower angle; 4 and 5 from lower angle; 6 below upper angle; 7 from 
upper angle; 8, 9, 10 stalked from upper angle; 11 free. Hind 
.wings: Veins 3 and 4 and 6 and 7 shortly stalked; 5 above lower 
angle. 

Type of genus. — Physula migralis Guen6 e, = IJypena sabbasalis 
Walker. 1 

This genus also contains the following species : 

Physula anchisa ( Neoherminial ) Druce, Biol. Centr.-Amer., Het., 
vol. 1, 1891, p. 473, pi. 39, fig. 10. 

Physula margotalis ( Bleptina ) Schaus, Proc. U. S. Nat. Mus., 1906, 
vol. 30, p. 122. 

Physula rona ( Megachyta ) Schaus, Ann. Mag. Nat. Hist., ser. 8,' 
vol. 9, 1912, p. 211. 

PHYSULA ALBZPUNCTZLLAt turn specie*. 

Male. — Head, collar, thorax, and fore wings brown, tinged with 
olive. Abdomen dark gray brown. Fore wings: Lines very faintly 
darker and indistinct; an antemedial, a medial, angled at reniform, 
and a wavy postmedial line; orbicular and reniform as white points; 
a sub terminal vertical line, very slightly irregular, white or gray 
suffusing with terminal space which is also white or gray. Hind 
wings driller, grayer, with the subterminal white line from vein 2 to 
vein 6. Hind wings below whitish gray irrorated with brown on 
oosta and termen; a dark (fiscal spot, postmedial, and outer lines. 

Expanse. — 24 mm. 

Habitat. — Baracoa, Cuba. 

Type.— Cat. No. 19732, U.S.N.M. 

Differs from M. limonalis Schaus, by its smaller size, white orbic- 
ular and different markings below. 

PHTSULA AUSTDIA, MV qttciM. 

Male. — Body and wings dull dark brown. Fore wings faintly 
tinged with lilacine; the costa and termen slightly darker shaded; 
lines fine, brighter brown; antemedial slightly outbent on costa, 
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vertical below cell; orbicular a small light brown spot darkly edged; 
a fine medial vertical shade; reniform large, constricted in front, 
light brown, containing two fuscous brown spots; postmedial and 
subterminal lunular, parallel, faintly incurved below vein 4, out- 
wardly edged with some grayish scales, chiefly on subterminal; a 
lunular fuscous brown terminal line. Hind wings: A few grayish 
scales below voin 2; a small white and brown spot on inner margin 
near angle. Wings below fuscous brown; a sub terminal lunular 
fine gray line, partly obsolete on fore wings. 

Expanse. — 26 mm. 

Habitat . — Cayenne^ French Guiana. 

Type. — Cat. No. 19733, U.S.N.M. 

PHYSULA CRISTINA, new specie*. 

Female. — Body and wings dark olive brown, the lines fine, fuscous. 
Fore wings: The costa darker shaded; antemedial faintly wavy, 
vortical; medial line very indistinct ; reniform lighter brown, in- 
curved, edged and divided by dark lines; postmedial outcurved on 
costa, then* wavy and slightly inbent ; subterminal whitish points 
on veins. Hind wings: Traces of a postmedial dark line; a few 
subterminal white points. Wings below dark gray brown; a dark 
postmedial line; a point on discocelluar of hind wing. 

Expanse. — 30 mm. 

Habitat. — Carillo, Costa Rica. 

Type. — Cat. No. 19734, U.S.N.M. 

Near Physula aristina Schaus. 

PHYSULA INSCJTALIS, new specie*. 

Male. — Body and wings dull grayish brown, the markings darker, 
browner, indistinct. Fore wings: A fine antemedial line; a medial 
shade, more distinct in the femalo; orbicular a point; renifonn 
darkly outlined, sinuous; postmodial line outcurved, partly puncti- 
form; subterminal consisting of a yellowish line on costa, and irregu- 
lar spots below, the latter inwardly shaded with dark brown; termi- 
nal dark brown points. Hind wings: Traces of brown lines above 
angle on inner margin; an interrupted terminal line. Hind wings 
below whitish, irrorated with browTi; a dark lino on discocellular; a 
fine postmedial line ; a subterminal pale line, inwardly dark shaded. 

Expanse . — 23 mm. 

Habitat . — Jalapa, Mexico. 

Type.— Cat. No. 19735, U.S.N.M. 

PHYSULA PAGANACALIS, new species. 

Female. — Palpi upeurved, long; second joint with longer hairs be- 
hind; third joint nearly as long as second, acute, more smoothly 
scaled, with duly a few long hairs behind. Head, collar, thorax, and 
fore wings dull dark brown. Abdomen dark brown with some whitish 
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irrorations. Fore wings: Costa finely yellowish; antemedial fine, 
black, very oblique to near middle of inner margin, and irregular; 
postmedial fine, black, lunular dentate, and wavy, almost vertical; 
orbicular a small oblique white spot; reniform small, black brown, 
with some pale scales on inner edge ; subterminal fine, almost straight, 
ochreous, edged narrowly with brown; the terminal space ocherous 
brown, darker shaded on costa and between veins 2 and 5; small 
terminal black lunular spots. Hind wings: A marginal whitish lino 
from veins 4-2; cilia ochreous, shaded with brown at base. Hind 
wings below thickly mottled brown and white; a dark brown disco- 
cellular spot, and a very fine, wavy, postmedial line; subterminal 
white, well marked, angled at termen below vein 2; a subterminal 
white line on costa of fore wing. 

Expanse. — 30 mm. 

Habitat. — Coatepec, Mexico. 

Type. — Cat. No. 19736, U.S.N.M. 

PHYSULA(?) ECUADORAUS, new epeclet. 

Female. — Body whitish brown. Wings white. Fore wings faintly 
tinged with brown, somewhat striated with grayish brown; basal 
and subbasal gray brown, lunular, lines; a similar antemedial line, 
bettor defined; a broad shade on costa suffusing in front with post- 
medial shade from costa, which is narrow otherwise, and wavily out- 
curved, closely followed by a broader wavy shade somewhat inter- 
rupted at vein 6; the base of cilia on interspaces fuscous. Fore 
wingB below brownish gray. Hind wings below with grayish discal 
spot, postmedial, and subterminal lunular linos. 

Expanse. — 20 mm. 

Habitat. — Ecuador. 

Type.— Cat. No. 19737, U.S.N.M. 

Ibis is doubtfully a Physula. The palpi are upeurved, very long 
and slender, naked, and acuminate. 

BRADUN1A, new genus. 

Male. — Palpi upeurved, reaching well above vertex, smoothly 
scaled; third joint two-thirds as lqpg as Becond. Antennae pubescent. 
Legs smoothly scaled. Body stout, wings broad. Fore wings: 
Veins 3, 4, 5 dose together; veins 6 and 7 from upper angle; 8, 9, 10 
stalked from end of cell; 11 free; cell rather short. Hind wings: 
Veins 8 and 4 stalked; 5 from near lower angle; 6 and 7 from upper 
angle. 

Type of genus. — Bradunia improba Soh&us. 

To this genus the following species may also be referred: 

Bradunia maceUa Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 89. 
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BRADU1CIA IMFROBA, new qwciM. 

Male . — Palpi dark brown; tips of joints white, the third irrorated 
with white. Head, collar, and thorax whitish irrorated with brown. 
Abdomen light brown. Fore wings whitish tinged with brown; 
costa to postmedial more darkly shaded; antomedial line thick, 
white, edged with fine brown linos; a straight black line on disco- 
cellular, preceded by a brown shade from below cell to costa; post- 
medial line brown, inbont on costa, then outbont, sinuous opposite 
cell, and wavily incurved below vein 4, followed by a whitish shade, 
and traces of a second brown line; outer margin broadly shaded 
with dark greyish brown; traces of a dark sub terminal line, indicated 
by pale shadings outwardly; terminal black spots. Hind wings dull 
brownish grey, paler tinged on inner margin ; cilia long, dark shaded. 

Expanse. — Male, 18 mm.; female, 21 mm. 

Halntat. — Cayenne, French Guiana. 

Type. — Cat. No. 19738, U.S.N.M. 

BRADUNIA COSTIGUTTA, n«w ipeclei. 

Female . — Palpi whitish ocher, laterally shaded with black except 
at end of second joint and base of third joint. Head grayish ocher. 
Collar, thorax, and fore wings whitish ocher with brown irrorations. 
Abdomen brownish gray with pale segmental lines. Fore wings: 
3pace below subcostal and from base to postmedial line tinged with 
lilacine; brown subbasal, medial, and outer spots on costa; a fine irreg- 
ular antomedial line; a brown medial shade across reniform suffusing 
with postmedial below coll; reniform an angled velvety black lino 
partly obsolete; postmedial fine, outcurved, followed by an evenly 
curved outer brown shade; terminal space gray with traces of a 
darker subterminal shade; an interrupted terminal black line. Hind 
wings dull grayish brown. 

Expanse . — 20 mm. 

Halntat. — Cayenne, French Guiana. 

Type.— Cat. No. 19739, U.S.N.M. 

BHADUHU GUANABANA, new ipeciet. 

Female . — Hoad, collar, thorax, and fore wings, light ocher brown 
with a few darker irrorations. Abdomen whitish ocher, similarly 
irrorated, and with a basal tuft tipped with black. Fore wings: A 
black antemedial macular line; postmedial a streak on costa, then 
punctiform, black, preceded on inner side by a broad brown shade; 
subterminal black spots irrorated with white placed on a dark gray 
shade; the veins terminally brown; terminal black points on inter- 
spaces, the one at tomus larger.. Hind wings whitish gray, the 
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termen darker. Hind wings below white with a few brown irrora- 
tions; a black disoal point. 

Expanse. — 15 mm. 

Habitat. — Santiago, Cuba. 

Type. — Oat. No. 19740, U.S.N.M. 

Genus HETEROGRAMMA Guen4e. 
neUrogramma Gueni&e, Belt, et Pyral., 1854, p. 91. 

Male. — Palpi upcurved, reaching above collar, well scaled; third 
joint with long tufts in front. Antennae pubescent ciliate. Legs long 
and slender; fore tibiae with process. Fore wings: Costa straight, 
apex acute; outer margin produced; veins 3, 4, 5 equally apart; 6 
near upper angle; 7 from uppor angle; 8, 9, 10 stalked from upper 
angle; 11 free. Hin d wings: Veins 3 and 4 stalked; 5 near lower 
angle; 6 and 7 shortly stalked. Rarely vein 7 is shortly stalked with 
8, 9, and 10. 

Type of genus. — Heterogramma circumjlexalis Gucn6e — Bleptina 
bogusalid Walker 1 *» Bleptina caepiosalis W alker 3 = Bleptina ceusalis 
Walker.’ 

The following species are also referred to this genus: 

Heterogramma micculalis Guenfie (Delt. ot Pyral., 1854, p. 92). Un- 
known to me. 

Heterogramma terminalis ( Mastigophorus ) Herrich-Sclmffer (Corr.- 
Blatt, Regensburg, 1870, p. 105). 

DUSPONERA, new genus. 

Female. — Palpi long, upcurved, slender, reaching middle of thorax; 
second joint densely but shortly scaled; third joint smooth, acute. 
Antennae with minute bristles. Legs smoothly scaled. Fore wings 
moderately broad; apex acute; outer margin incurved below apex, 
produced and rounded at vein 4 and inwardly oblique; veins 3, 4, 5 
equally apart; 6 from below upper angle; 7 from upper angle; 8, 9, 
10 stalked from end of cell; 11 free. Hind wings: Outer margin 
slightly rounded; anal angle truncated; veins 3 and 4 shortly stalked; 
5 from dose to lower angle; 6 and 7 from upper angle. 

Type of genus. — Dueponera fafinia Schaus. 

Also referable to this genus is: 

Dueponera semifalcata Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 48. 

DUSPOmCKA FAHNIA. mw ijmoIm. 

Female, — Body and wings dull greyish brown. Abdomen with 
pale segmental lines. Fore wings faintly tinged with purplish to 
postmedial line; lines fine, black; antemedial dentate, slightly out- 


> Cat. Brit. Hub., vol. It, 1869, p. 803. 


1 Idem, p. 660. 


• Idem, p. 60S. 
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bent below cell; orbicular a black point; reniform defined by a vertical 
line inwardly and some spots outwardly; postmedial line deeply 
lunular dentate; faint terminal spots on interspaces; cilia light brown. 
Hind wings: A dark straight postmedial line; a short subtprminal 
line at anal angle. Fore wings below : Postmedial line almost straight; 
a subterminal line on costa. Hind wings below whitish grey, finely 
irrorated with light brown; a dark discal point; postmedial line fine, 
dentate; subterminal dentate, partly obsolete. 

Expanse . — 29 mm. 

Habitat. — St. Jean, Maroni River, French Quiana. 

Type. — Cat. No. 19741, U.S.N.M. 

UZOMATHIS, new genus. 

Male . — Palpi upcurved to well above head, slender, moderately 
scaled. Antennae pubescent with minute cilia. Logs slender, 
smoothly scaled, the forelegs with process. Wings narrow. Fore 
wings: Apex rounded; outer margin obliquely rounded; veins 3, 4, 5 
equally apart from lower angle; 6 and 7 from upper angle; 8-10 
stalked from end of cell; 11 free; Hind wings: Veins 3 and 4 from 
lower angle; 5 from well above angle; 6 and 7 from upper angle. 

Type of genus . — TJzomathis dissensa Schaus. 

UZOMATHIS DISSENSA, now ipaciM. 

Male . — Body and wings dark slate color. Fore wings: A black 
basal line followed on costa by a pale annular spot; antemedial line 
pale, indistinct, outcurved; medial space darker tinged; an incurved 
yellow line on discocellular followed by a fuscous brown streak to 
postmedial, which is pale, fine, and indistinct, deeply outcurved be- 
yond cell, straight and inbent from vein 3 to inner margin; asubapical 
yellowish line from costa to termen at vein 4. Hind wings shaded 
with fuscous terminally near anal angle, traces of a pale outer line 
preceded by a darker shade. Wings below dull dark gray. 

Expanse . — 17 mm. 

Habitat. — St. Jean, Maroni River. 

Type. — Cat. No. 19742, U.S.N.M. 


Genus DYSPERALIS Warren. 

Dyiperalis Warren, Ann. Mag. Nat. Hut., ser. 6 , vol. R, 1801, p. 64. 

Male. — Palpi upcurved reaching frons; second joint fringed in 
front; third joint short, acute. Antennae minutely ciliated. Legs 
smooth; spurs on hind tibiae long. Wings geometridlike. Fore 
wings: Veins 3, 4, 5 from lower angle, equally apart; 6 below upper 
angle; 7 from upper angle; 8, 9, 10 stalked; il free. Hind wingB: 
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Veins 3 and 4 from lower angle ; 5 well above angle ; 6 and 7 from upper 
angle. 

Type of genus. — Dysperalis iUocata Warren. 

Although Warren described this species from an unknown locality, 
the type is labeled as from North America. 

Genus LEPTER1A Schaus. 

Lepteria Schaus, Ann. Mag. Nat. Hist., ser. 8, vol 11, 1913, p. 44. 

Male. — Palpi porrect, hairy, twice the length of head, fringed above 
with longer hairs at base. Antennae ciliated. Legs smoothly scaled. 
Fore wings: Apex acute; outer margin oblique; vein 3 near lower 
angle; 4 from angle; 5 near angle; 6 below upper angle; 7 from upper 
angle; 8, 9, 10 stalked from upper angle; 11 free. Hind wings: Veins 
3 and 4 stalked; 5 well above angle; 0 and 7 on short stalk. 

Type of genus. — llhyncholita ? viridicosta Schaus. 1 

Also included in this genus is: 

Lepteria jxirallda Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 88. 

Genus HYPENOPSIS Dyar. 

Hypenopsu Dyak, Proc. U. 8. Nat. Mus., vol. 44, 1913, p. 296. 

Male.. — Palpi obliquely ascending; second joint thickly scaled; third 
joint upturned, half an long as second , smooth , acute. Antennae shortly 
ciliated. Legs smooth; tibiae short. Wings narrow. Fore wings: 
Vein 3 before lower angle; 4 and 5 from lower angle; 6 below upper 
angle; 7 from upper angle; 8, 9, 10 stalked from cell; 11 free. Hind 
wings: Veins 3 and 4, and 6 and 7 stulked; 5 from near middle of dis- 
cocellular. 

Type of genus. — Ilypenodes macula Drueo. 2 

HYPENOPSIS r FLUALIS, new species. 

Male. — Body and foro wings brownish bone color irrorated 
with: brown. Foro wings: A brokon subbasal black line; an inbent 
black line from near middle of costa inwardly edged with clear 
bone color from cell to inner margin; a very fine outcurved post- 
medial line; a fine sub terminal pale line preceded by Irregular black 
blotches; termen shaded with dark slate gray; terminal black 
spots with outwardly yellowish points. Hand wings dark gray. 

Expanse. — 10 mm. 

Habitat. — Trinidad River, Panama. 

Type.^~ Cat. No. 19743, U.S.N.M. 

■ Aon. Mag. Nat. Hist., ser. 8, vol. «, 19U, p. m 
• Biol. Centr. Araer., Het., vol. 1, 1891, p. 441, pi. 30, fig. 1. 
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Differs from typical Hypenopsis in having the third joint of palpi 
very short. 

HYPENOPSIS r MUSAUS, new ipedM. 

Male. — Head, collar, thorax, and fore wings greenish yellow, 
probably green tfhen fresh. Abdomen fuscous gray; anal hairs 
luteous. Fore wings: Basal fourth of costa black; markings black; 
a wavy outcurvod antemedinl line followed by triangular spots on 
costa and inner margin; a curved line on discocellular; a fine post- 
medial line, outcurved beyond cell, lunular dentate; a subterminal 
black shade wide on costa, narrowing opposite cell, and expanding 
near tornus; cilia whitish with largo greenish gray spots at termen. 
Hind wings grayish. 

Expanse. — 11 mm. 

Habitat. — Trinidad River, Panama. 

Type. — Cat. No. 19744, IT.S.N.M. 

Differs from Hypenopsis in having the long slender palpi and 
serrate antennae of Trachysmatis Schaus. 

NEOPTISTA, new genus. 

Male. — Palpi obliquely ascending with triangular tuft ''above; 
third joint minute, concealed. Antennae pubescent. Fore wings 
moderately broad; apex acute; outer margin obliquely rounded; 
veins 3, 4, 5 equally apart; 6 below upper angle; 7 from upper 
angle; 8, 9, 10 on long stalk from end of cell; 11 free. Hind wings: 
Veins 3 and 4 stalked; 5 well above angle; 6 and 7 from upper angle. 

Type of genus. — Neoptista viUalis Schaus. 

The following Bpecies is also included in this genus: 

Neoptista loma (Thalpochares?) Schaus, Trans. Amer. Ent. Soc., 
vol. 30, 1904, p. 162. 

NEOPTISTA VILLAUS, saw ipeclea. 

Male. — Head and collar lilacine brown. Thorax and fore wings 
purplish. Abdomen grayish brown above. Sore wings: A black 
point as orbicular and one as reniform; a postmedial dark line, 
slightly curved on costa, inbent to middle of inner margin, almost 
straight, followed by a broad fuscous shade between submedian 
fold and vein 3; a wavy subterminal lino, black, inwardly edged 
with grayish white; terminal black spots; cilia shaded with fuscous. 
Hind wings whitish, suffused with pale brown; terminal gray points. 
Fore wings below gray, hind wings white; terminal black points; 
a discocellular spot on hind wings. 

Expanse. — 18 mm. 

Habitat. — Orizaba, Jalapa, Mexico. 

Type.^-Gat. No. 19745, U.S.N.M. 
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PANARENIA, new genus. 

Male. — Palpi long porrect, second joint with angled fringe above; 
third joint very short. Antennao with tuft of long hairs toward 
end, followed by cilia. Fore tibia with short process at base. Fore 
wings triangular, outer margin straight; cell short; veins 2, 3, 
and 4 close together from lower angle; 5 from near middle of disco- 
cellular; 6 near upper angle; 7-10 stalked from upper angle; 11 
free; a long tuft of hairs on median vein near end of cell below. 
Hind wings broad; cell short.; veins 3 and 4 shortly stalked; 6 
from middle of discocellular; 6 and 7 stalked. 

Type of genus. — Panarenia subhirsuta Schaus. 

PANARENIA SUBHIRSUTA, new specie*. 

Male. — Palpi brown. Head, collar, and thorax dark brown. 
Abdomen dull dark brown. Body below and legs dark brown 
irrorated with white; fore tibiae and tarsi light brown. Fore wings 
dark brown; the costa finely deop yellow; lines indistinct, fine, 
fuscous, not reaching oxtreme costa; antemedial and medial lines 
vertici^, the latter crossing discocellular; postmodial not traceable; 
a fetf sub terminal and terminal bluish white scales. Hind wings 
fuscous brown; cilia tipped with golden brown. Fore wings below 
dull greyish brown; the tuft on median buff white; some bluish white 
irrorations on costa, outer margin, and at apex; a sub terminal whitish 
line on costa. Hind wings dark brown irrorated with bluish white, 
leaving a streak on discocellular ; medial, postmedial, and subterminal 
lines clear. 

Expanse. — 31 mm. 

Habitat. — Santo Domingo, Peru. 

Type. — Cat. No. 19746, U.S.N.M. 

Kindly presented to me by Mr. Dognin. 

MICRAMMA, new genus. 

• 

Male. — Antennae pubescent, with tuft at four-fifths of length. 
Palpi porrect, three times the length of head; second joint with 
short triangular tuft above; third joint short. Fore tibiae with small 
process. Fore wings: Costa straight; apex acute; outer margin 
rounded; veins 3, 4, 5 close together; 6 near ujjper angle; 7-10 
stalked from upper angle; 11 free. Hind wings: Veins 3 and 4 
shortly Btalked; 5 near lower angle; 6 and 7 from upper angle. 

Type of genus. — Micramma croceicosta Schaus. 

There is also included in this genus the following species: 

Micramma candalis ( Bleptina ) Schaus. 1 


> Proc. U. S. Nat. Uua., vol. 30, 1000, p. 131. 
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MK3KMMA CSOCEICOSTA. new iptclM. 

Male. — Palpi brown fringed above with buff. Head, collar, and 
thorax dark brown; yellowish lines from vertex across collar and 
shoulders. Abdomen fuscous with paler segmental shades terminally. 
Fore wings brown, the lines darker brown; costal margin yellowish; 
a few black scales antemedially on costal edge; the lines from sub- 
costal; the antemedial vertical, lunular; the medial across end of 
cell, followed by a One greyish line on discoceliular; the postmedial 
lunular, slightly inbent; the subterminal lunular, partly shaded out- 
wardly with greyish white scales; a fine lunular terminal line; cilia 
yellowish spotted with brown. Hind wings dull brown ; traces of a 
subterminal grey line; a darker terminal line. Hind wings below 
grey thickly irrorated with brown, a fuscous brown spot in cell, and 
one on discoceliular; a fine lunular postmedial line. 

Expanse. — 26 mm. 

Habitat.— St. Jean, Maroni River, French Guiana. 

Type. — Cat. No. 19747, U.S.N.M. 

Genus BUCINNA Walker. 

Budnna Walker, Cat. Brit. Mus., vol. 35, 1866, p. 1683; new name fo itjietouta 
Walker, Cat. Brit. Mub., vol. 34, 1866, p. 1208, preoccupied. 

Palpi porrect, third joint down bont, one-third as long as second. 
Antennae pubescent. Forewings acute; veins 3, 4, 5 close together 
from lower angle; 6 close to upper angle; 7, 8, 9, 10 stalked from 
upper angle; 11 free. Hind wings; Veins 3 and 4 and 6 and 7 shortly 
stalked; 5 above angle. 

Type of germs. — Betousa divisalis Walker. 

The following species may be referred also to this genus: 

Budnna ? obagitalis (Hypena) Walker, Cat. Brit. Mus., vol. 16, 
1858, p. 50. 

Genus PTEROPRISTA Warren. 

Pteroprista Warren, Trans. Ent. Soc. Lond., 1880, p. 266. 

Male. — Palpi upeurved to collar, smooth; third joint with long 
hairs on inner side. Antennae pubescent. Fore legs with short and 
narrow process. Fore wings narrow; costa straight; apex acute; 
outer margin angled below vein 5, then oblique with deft bdow 
vein 4; vein 3 before lower angle; 4 and 5 from lower angle, approxi- 
mated; 6 from upper angle; 7, 8, 9, 10 stalked; 11 free. Hind wings: 
Veins 3 and 4 and 6 and 7 shortly stalked; 5 near lower angle. 

Type of genus. — Pteroprista metdUica Warren, 
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Genus ARGANIA DrAee. 

Argania Druck, Biol. Centr.-Amer., Hot., vol. 1, 1891, p. 480, pi. 40, figs. 6, 6a, 7. 

Male . — Palpi upcurved, reaching middle of thorax; second joint 
smooth; third joint with long hairs on inner side from base. Antennae 
with tuft at middle, the terminal portion ciliate. Legs smooth; fore 
tibiae with process; hind tibiae with short fringe above. Fore wings: 
The costa abruptly arched at base, concave medially; raised hairy 
scales antemedially in cell, followed by long downturned scales on 
subcostal; cell short; vein 3 noar lower angle; 4 and 5 slightly apart; 
6 from upper angle; 7, 8, 9, 10 stalked from near end of cell; 11 free. 
Hind wings: Veins 3 and 4 and 6 and 7 shortly stalked; 5 well above 
lower angle. 

Type of gertus. — Argania pilosa Druce. 

The following species may also be referred to this genuB: 

Argania albimaada Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 71. 

Genus PHLYCTAINA Moschler. 

Phlyctctina MOsciiler, Lep. Porto Rico, 1890, p. 228. 

Male . — Palpi upcurved to above vertex; second joint shortly 
fringed in front and behind; third joint smoother, half the length of 
Becond. Antennae pubescent ciliate with tuft at one-third from base. 
Legs smooth; fore tibiae with long process. Fore wings broad; costa 
concave at base, then arched; apex acute; a large downturned tuft 
of hairs on costa medially, coll short; veins, 3, 4, 5 near together from 
lower angle; &from upper angle; 7, 8, 9, 10 stalked from upper angle; 
11 free, curved. Hind wings: Veins 3 and 4 and 6 and 7 shortly 
stalked; 5 above angle. 

Type of genus. — Phlyctairva irrigualw Moschler, Nodaria griseirena 
Hampson. 1 

Genus SITOPHORA Guen^e. 

Sitophora GuknAk, Delt. et Pyral., 1854, p. 74. 

Male . — Palpi upturned; second joint reaching above vertex, almost 
vertical, moderately scaled; third joint long, turned back, with long 
hairs on inner side. Antennae pubescent ciliate. t<egs smoothly 
scaled. Fore wings: A downturned ridge of hairs on costa medially; 
vein 3 near lower angle; 4 and 5 from lower angle; 6 close to upper 
angle; 7, 8, 9, 10 stalked; 11 free. Hind wings: Veins 3 and 4 and 
6 and 7 stalked; 5 above lower angle; a vesicle fet base of costal 
margin. 

Type of genus. — Sitophora vesiculalis Guen6e, — Booana lyoaste 
Druce* — HydriUodes totafusca Kaye. 5 

> Tram. Ent. Soc. Lond., p. 235, pi. 17, fig. 13. 

• Biol. Canto. Asur, Hat., vol. 1, 1801, p. 478, pi. 89, figs. 28, 28a, 29. 

i Tram. Ent. Soo. Lond., 1901, p. 133, pi. 5, fig. 4. 

10600°— Proc.N.M.voL50— 16 20 
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The following species may also be included in this genus: 

Siiophora ? sueralis ( Tortricodes ) Guenfie, Delt. et Pyral., 1854, p. 
73. This species has a tuft on costal margin, and the outer margin 
is excised below apex. 

Genus ARISTARIA Guen6e. 

Aristaria Gurnee, Dolt, et Pyral., 1854, p. 70. 

Male. — Palpi upcurved, reaching thorax. Antennae pubescent 
ciliate, with tuft of hairs at middle. Legs smooth; a short process 
on fore tibiae. Fore wings: Voin 3 close to lower angle; 4 and 5 
from lower angle; 6 near upper anglo; 7, 8, 9, 10 stalked from upper 
angle; 11 free. Hind wings: Veins 3 and 4 stalked; 5 from lower 
angle or above; 6 and 7 from upper angle or stalked. 

Type of genus. — Aristaria ceUvlalis Guen6c. 

Also referred to this genus are: 

Aristaria theroalis ( Bleptina ) Walker, Oat. Brit. Mus., vol. 16, 1858, 
p. 243. 

Aristaria anteros ( Bocana ) Druce, Biol. Centr.-Amer., Het., vol. 1, 
1891, p. 478, pi. 40, figs. 1, la. 

Aristaria trinitalis Schaus, Proc. U. S. Nat. Mus., vol. 30, 1906, 
p. 125. 

Aristaria conspicm Schaus, Proc. U. S. Nat. Mus., vol. 30, 1906, 
p. 125. 

Aristaria bocantis Schaus, Proc. U. S. Nat. Mus., vol. 30 , 1906, 

p. 126. 

Aristaria cvrvilinea ( Mastigophorvs] ) Schaus, Ann. Mag. Nat. Hist., 
ser. 8, vol. 11, 1913, p. 7. 

Aristaria pholoe ( Thursania) Schaus, Ann. Mag. Nat. Hist., ser. 8, 
vol. 11, 1913, p. 15. 

Aristaria dissona (Thursania) Schaus, Ann. Mag. Nat. Hist., ser. 8, 
vol. 11, 1913, p. 15 -Aristaria scortea Schaus, Ann. Mag. Nat. Hist., 
ser. 8, vol. 11, 1913, p. 25. 

Aristaria choerilvs (Thursania) Schaus, Ann. Mag. Nat. Hist., 
ser. 8, vol. 11, 1913, p. 16. 

Aristaria fausHtas (Thursania) Schaus, Ann. Mag. Nat. Hist., ser. 
8, vol. 11, 1913, p. 16. 

Aristaria furrina (Tortricoder) Schaus, Ann. Mag. Nat. Hist., ser. 8, 
vol. 11, 1913, p. 26. 

Some of these' species, described from females, may go into other 
genera when the males are known. 

- ARISTARIA MAYAUS, MV apelM. 

Female . — Head, collar, thorax, and fore wings brown, tinged with 
lilacine. Abdomen fuscous. Fore wings: A velvety black-brown 
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basal line; a similar oblique antemodial fascia, outbent from costa, 
expanding to submedian, where it is rounded and ends; reniform 
also similarly colored, medially constricted, shaped like a dumb-bell; 
traces of a very fine dark brown medial and postmedial line, the latter 
followed by a punctiform line, forming a larger spot on costa; sub- 
terminal line indicated by some darker brown shading, chiefly toward 
costa, but very indistinct; a wavy terminal dark line. Hind wings 
fuscous brown; a darker straight postmedial line; a fine pale sub- 
terminal line inwardly darker shaded; an interrupted terminal black 
line; cilia ochreous brown. Hind wings below whitish gray, irrorated 
with brown; a thick black hue on discocellular; postmedial well de- 
fined, slightly wavy; subterminal pale line indicated by dark edging; 
a terminal dark line on both wings. Tlie palpi are upeurvod, long, 
fine, and smooth, the 3d joint more than hulf as long as 2d. 

Expanse. — 28 mm. 

Habitat. — Orizaba, Mexico. 

Type. — Cat. No. 19748, U.S.N.M. 

ARISTARIA BLEPTINALIS, new epedei. 

Male. — Palpi long, upeurved, smooth, the 3d joint half as long as 
2d. Body and wings dull greyish brown. Fore wings: The darker 
antemedial and medial shades very indistinct; reniform incurved, 
dark velvety brown, edged with ochreous; postmedial line fine, dark, 
outwardly paler edged, deeply lunular on interspaces, the lunules 
incurved; a wavy, pale subterminal line. Fore wings below dull-grey 
brown; a dark discal point; a fuscous postmedial line, hoavily marked 
on costa. Hind wings below whitish grey; a dark discocellular line; 
a narrow postmedial dark shade; the pale subterminal line indicated 
by broad dark shading. 

Expanse. — 27 mm. 

Habitat . — Santiago, Cuba. 

Type. — Cat. No. 19749, U.S.N.M. 

Genus TETANOLITA Grote. 

Tetanolita Gbotb, Trans. Amor. Ent. Soc., vol. 4, 1873, p. 306. 

Scelucepon MOschlkk, Lop. Porte Rico, 1890, p. 230. (Type, S. mutatalis MOsch- 
\&c=Nodaria lelenitit Hampson, Ann. Mag. Nat. Hist., sor. 7, vol. 14, 1904, 
p. 173.) 

Male. — Palpi upeurved, reaching .well above head; second joint 
moderately scaled, shortly fringed behind; third joint one-fifth the 
length of Bocond. Antennae pubescent ciliate with tuft on shaft 
above at one-third from base. Legs smooth; fore tibiae fringed. 
Fore wings broad, outer margin well rounded; vein 3 before lower 
angle; 4 and 5 from lower angle; 6 close to upper angle; 7, 8, 9, 10 
stalked from. upper angle; 11 from cell. Hind wings: Veins 3 and 4, 
and 6 and 7 on Bhort stalk; 5 slightly above lower angle. 
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Type of genua. — Tetanolita lixalis Groto « Bleptina mynesaUs 
Walker. 1 

The following are also included in this genus: 

Tetanolita nisosalis ( Ilenninia ) Walker, Cat. Brit. Mus., vol. 16, 
1858, p. 111. 

Tetanolita borgesalis ( Benia- ) Walker, Cat. Brit. Mus., vol. 10, 
1850, p. 881 —inostentalis ( Ecrminia ) Walker, Trans. Ent. Soc. 
Lond., 1862, p. 112 ^diruptalis {Bleptina) Walker, Cat. Brit. Mus., 
vol. 34, 1865, p. 1161. 

Tetanolita nolualis ( Megachyta ) Schaus, Proc. IJ. S. Nat. Mus., vol. 
30, 1006, p. 123. 

TETANOLITA HERMES, new specie*. 

Male. — Hoad, collar, and thorax brownish gray. Abdomen and 
fore wings ochreous. Fore wings: lines fine, dark gray brown, also 
the terminal third of wing; a basal line; antomedial outcurved, wavy, 
followed by the round whitish orbicular; medial less curved, broadly 
dark shaded on inner margin; postmodial inbent opposite cell, 
slightly outcurved and wavy below vein 5, followed by a whitish 
ochreous shade; sub terminal fine, whitish, preceded by fuseous shad- 
ing; a terminal dark brown line, expanding on interspaces. Hind 
wings brownish gray; postmediol dark line outwardly shaded with 
whitish; a whitish subterminal line, minutely wavy; a terminal dark 
line. Fore wings below grayish brown; indistinct postmedial and 
sub terminal linos outwardly pale shaded. Hind wings below white 
irrorated with brown; a discal point; postmedial line and subterm- 
inal shade outwardly pale shaded; a terminal dark line on both 
wings interrupted by pale veins. 

Expanse. — 24 mm. 

Habitat. — Paraguay. 

Type. — Cat. No. 19750, U.S.N.M. 

Genus DIASTREPTONEUHA Warren. 

DiaBtrcptoneura Warren, Trans. Ent. Soc. Loud., 3889, p. 279. 

Male , — Palpi upcurvod to frons, smooth; third joint short. An- 
tennae pubescent. Logs moderately hairy. Fore wings broad; 
inner margin rounded; veins 3, 4, 5 from lower angle; 6 near upper 
angle; 7, 8, 9, 10 stalked from upper angle; 11 from before middle 
of cell, free. Hind wings: Veins 3 and 4 stalked; 5 above middle of 
discocellular; 6 and 7 from upper angle. 

Type of genus . — Diastreptoneura distorta Warren. 

DOGNINADES, new genus. 

Male. — Palpi upcurved, shortly fringed, the third joint longer than 
second, reaching middle of thorax. Antennae pubescent with long 


» Cat. Brit. Mus., vol. 19, 1860, p. 880. 
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cilia. Legs smooth; fore tarsi with long process at base. Fore 
wings broad; apex acute, slightly falcate; outer margin rounded; 
vein 3 well before lower angle; 4 and 5 apart from lower angle; 6 
from upper angle; 7-10 stalked from upper angle; 11 free. Hind 
wings: Veins 3 and 4, and 6 and 7 stalked; 5 from near middle of 
discocellular. 

Type of genus . — Hypena jactatalis Walker. 1 

Genus MAMERTHES Druce. 

Manurthu Druce, Biol. Centr.-Amer., Dot., vol. 1, 1891, p. 449, pi. 37, figs. 1, la, 2. 

Male. — Palpi upcurved, reaching thorax behind, densely but shortly 
scaled; third joint with long hairs on innor side; palpi of femalo 
acuminate. Antennae pubescent ciliate. Logs moderately hairy; a 
short process on fore tibiae. Wings broad. Fore wings: Vein 3 
before lower angle; 4 and 5 from lower angle; 6 from upper angle; 
7, 8, 9, 10 stalked; 11 froe. Hind wings: Veins 3 and 4 from lower 
angle; 5 above angle; 6 and 7 from upper angle. 

Type of genus. — Mamerthes nigrilinea Druce. 

Included also in this genus are the following species: 

Mamerthes orionulis ( Bocana ) Walker, Cat. Brit. Mus., vol. 16, 
1858, p. 186 — marginalis ( Bocana ) Walker, Trans. Ent. Soc. Lond., 
1862, p. \\^ — Simplicia tibialis, Folder and Rogenhofer, Reise 
Novara, 1873, pi. 120, fig. 43. 

Mamerthes aonia ( Simplicia ) Druce, Biol. Centr.-Amer., Ilct., vol. 
1, 1891, p. 447, pi. 36, figs. 17, 17a. 

Mamerthes lycamhes (Simplicia) Druce, Biol. Centr.-Amer., Het., 
vol. 1, 1891, p. 447, pi. 36, figs. 18, 18a. 

Mamerthes terminalis Schaus, new name for marginalis (Rejectaria) 
Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 9, 1912, p. 208. 

Mamertb.es gangaba Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 
1913, p. 20. 

MAMBRTHKS CROCRUJNEA, new epeclei. 

Male. — Palpi fuscous; the inside, and a line in front, whitish yellow. 
Head, collar, and thorax fuscous brown with a few palo irrorations. 
Abdomen dark gray with pale segmental lines. Fore wings gray 
suffused with fuscous; ontemedial line fine, black, vertical and 
straight, inwardly pale shaded, followed by a narrow black shade; 
spots black finely edged with yellow, the orbicular slightly elongated, 
the reniform narrow, slightly incurved; postmedial broad, straight, 
almost vertical, yellow, widest on inner margin, edged with black; 
subterminal fine, whitish gray, indicated by a broad black shade 
from vein 7 to apex, and a fine black lunular line toward inner 
margin; an interrupted terminal fuscous line. Hind wings fuscous 


> Cat. Brit. Mu»., vol. 16, 1868, p. 46. 
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gray, the lines whitish, darkly edged, the postmedial straight, the 
subterminal irregular. Hind wings below white irrorated with fus- 
cous gray; a dark discal point and postmedial line; the subterminal 
pale, darkly shaded. 

Expanse . — 27 mm. 

Habitat. — Zacualpan, Mexico. 

Type. — Cat. No. 19751, U.S.N.M. 

Genus GOROSINA Schaus. 

Gorosina Schaus, Ann. Mag. Nat. Hist., ser. 8 , vol. 11, 1918, p. 21. 

Female. — Palpi: Second joint long, obliquely ascending; third joint 
short, angled back ; bo th j oin ts wi th long fringe of hair above. Anten- 
nae ciliate. Fore wings broad; costal margin convex; apex acute; 
outer margin slightly oblique; vein 3 from well before lower angle; 
4 and 5 from lower angle; 6 from upper angle, 7, 8, 9, .10 stalked; 
11 free. Hind wings: Veins 3 and 4 stalked; 5 from lower angle; 
f> and 7 on short stalk. 

Type of genus. — Gorosina ampla Schaus. 

Since publishing the original diagnosis of the genus a male has 
been received which has the palpi upcurved over thorax, slender, and* 
moderately scaled. 


Genus COSCAGA Schaus. 

Coscaga Schaus, Proc. U. S. Nat, Mus., vol. 30, 1900, p. 131. 

Male . — Palpi upturned, short, slightly curved; second joint reach- 
ing vertex, moderately scaled; third joint very small. Antennae 
pubascent ciliate. Fore tibiae with hairy sheath, filled with long 
flocculent scales; tarsi apparently obsolete. Fore wings: Apex acute; 
outer margin rounded at middle, almost angled ; vein 3 before lower 
angle; 4 and 5 from lower angle; 6 from upper angle; 7, 8, 9, 10, 
stalked; 11 free; rarely vein 7 is also free. Hind wings: Veins 3 and 
4, and 6 and 7 stalked ; 5 near lower angle. 

Type of genus — Coscaga angulata Schaus, the specific name sink- 
ing as a synonym of Aristaria picatalis Schaus. 1 The original de- 
scription of Coscaga is erroneous. 

Genus ATHURMODES Dognin. 

Athurmodes Dognin. Het. Am6r. Sud, fasc. 8, 1914, p. 73. 

Male i. — Palpi upcurved, slender, reaching thorax; second joint 
with short fringe in front; third joint moderately hairy. Antennae 
pubescent ciliate. Legs smoothly scaled. Fore wings: Costa trun- 
cated at apex; vein 3 before lower angle; 4 and 5 from lower angle; 6 


1 Proc. U. 8. Nat. Mus., vol. 80, 1006, p. 186. 
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near upper angle; 7, 8, 9, 10 stalked from upper angle; 11 free. Hind 
wings: Veins 3 and 4, and 6 and 7 stalked; 5 near lower angle. 

Type of genua. — Athurmodes spreia Dognin. 

Genus NICETAS Druce. 

Nicetat Druce, Biol. Centr.-Amer., Ilet., vol. 1, 1891, p. 450, pi. 37, figs. 3. 3a, 4. 

Male. — Palpi curved back over thorax, hairy; in female acuminate. 
Antennae pectinated; in female pubescent ciliate. Wings broad 
Poro wings: Vein 3 near lower angle; 4 and 5 from lower angle; 6 
from upper angle; 7, 8, 9, 10 stalked; 1 1 froo. Hind wings: Veins 
3 and 4, and 6 and 7 on short stalk; 5 near lower angle. 

Type of genus. — Nicetas paruimensis Druce. 

Also referable to this genus are the following: 

Nicetas biciliata ( Bertula ) Warren, Trans. Ent. Soc., Land., 1889 
p. 241. 

Nicetas annon Druce, Biol. Centr.-Amer., Het., vol. 1, 1891, p. 
451, pi. 37, figs. 5, 5a. 

Nicetas lycon Druce, Biol. Centr.-Amer., Het., vol. 1, 1891, p. 451, 
pi. 37, figs. 0, 6a. 

NICETAS BATHALIS, new ipcclei. 

Female. — Head, collar, thorax, and fore wings dark slate brown 
glossed with purple. Abdomen and hind wings dull brown. Fore 
wings: Lines very fine, dark brown; antemedial vertical, incurved 
in cell and closo above submedian; postmedial oblique on costa, 
slightly inbent opposite cell, slightly incurved below vein 4, followed 
by an outer, narrow, straight dark shade; reniform semilunar, oblique, 
narrow, velvety brownish black. Hind wings: Traces of a darker 
postmedial line; cilia faintly browner than ground color on both 
wings. Wings below dull grayish brown, the hind wings palest; 
traces of a postmedial line. The fore wings are acute, incurved 
below apex, then well rounded. 

Expanse. — 40 mm. 

Habitat. — Jamaica. 

Type. — Cat. No. 19752, U.S.N.M. 

NICETAS ANTONIAU8, new ipwiei. 

Female. — Hoad, collar, thorax, and fore wings dark brown glossed 
with purple. Abdomen and hind wings fuscous brown. Fore wings: 
Lines dark brown, very fine; antemedial outbent to below median, 
incurved on submedian; postmedial almost vertical, wavy; orbicular 
a white point; reniform incurved, brown, darkly edged, and with a 
black point at lower end; a pale subterminal line, remote from 
termen, punctiform on veins, accompanied by a fuscous brown shade 
expanding towards costa; terminal black points on interspaces. 
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Hind wings: A postmedial dark line and a subterminal faint line 
parallel with it, both curved below vein 2. Wings below dull dark 
brown; a postmedial line ; hind wings shaded with whitish gray basally 
and on inner margin, with a dark discocellular spot. The fore wings 
have the outer margin well rounded. 

Expanse. — 38 mm. 

Habitat. — Jamaica. 

Type. — Cat. No. 19753, U.S.N.M. 

Genus PHALAENOPHANA Grote. 

Phalamophana Grote, Trans. Amnr. Ent. Son., vol. 4, 1873, p. 304. 

Male. — Palpi upturned, the second joint reaching well above 
vertex, moderately scaled; third joint half the length of second, 
acute, smooth, with some longer hairs behind. Antennae pubescent 
fasciculate. Fore tibiae with process. Outer margin of fore wings 
rounded, of hind wings faintly incurved opposite cell, slightly angled 
at vein 2. Fore wings: Veins 3, 4, 5 close together; 6 close to upper 
angle; 7, 8, 9, 10 stalked from upper angle; 11 froe. Hind wings: 
Veins 3 and 4 shortly stalked; 5 close to angle; 6 and 7 shortly stalked. 

Type of genus. — Phalaenophana rurigena Grote, = Ilerminia pyra- 
musalis Walker, 1 — Hermima gyamlis Walker. 3 

The following species are also included in this genus: 

Phalaenophana evdorealis ( Heterogramma ) Quenfie, Delt. et Pyral., 
1854, p. 93. 

Phalaenophana oppialis (Bleptina) Walker (Cat. Brit. Mus., voL 19, 
1859, p. 864) —PyraZisf snbcordatalis Walker (Cat. Brit. Mus., vol. 34, 
1865, p. 1248). 

Genus POROSANA Schaus. 

Pomona Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 1913, p. 32. 

Male. — Palpi upcurved, barely reaching vortex, smoothly scaled, 
with very short fringo on second joint in front; third joint acute, one- 
third as long as second. Antennae pubescent ciliate. Legs smoothly 
scaled; spurs on hind tibiae long. Abdomen short.- Fore wings nar- 
row; veins 3, 4, 5 from lower angle; 6 close to upper angle; 7, 8, 9, 10 
on long stalk; 11 free. Hind wings: Veins 3 and 4 on long stalk; 6 
near middle of discocellular; 6 and 7 from upper angle. 

Type of genus. — Porosana uruca Schaus. 

POROSAHA JUAKAUS, now tpoclM. 

Male . — Head, collar, and thorax lilacine gray. Abdomen above 
dark gray. Fore wings brownish gray, more darkly irrorated, the 
lines and spots brown; costa finely fuscous gray with white points 


i Oat. Brit. Mu*., vol. 10, IMS, p. 100. 


> Idom, vol. W, 1(N, p. M0. 
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towards: apex; autemedial outbent from below cell to inner margin; 
poat m edial dentate, angled opposite cell and below vein 2; orbicular 
small; reniform round, containing some gray scales; an irregular faint 
whitish aubterminal shade; an interrupted terminal black line; cilia 
with a pale basal line. Hind wings whitish suffused with gray on 
outer half; a dark postmedial line; a vague terminal black line cut 
by veins; cilia whitish with dark shading at veins. Hind wings below 
white, the costa and apex darker shaded; a line on discocellular and 
postmedially. 

Expanse. — 16 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. 19754, U.S.N.M. 

POROSANA MICRALIS, new ipeciM. 

Female. — Head, collar, thorax, and foro wings brownish ocher. 
Abdomen and hind wings dull brownish gray. Foro wings: Mark- 
ings black; a few scales at base of coll; autemedial line wavy, vortical, 
thicker on costa and just below cell; reniform as a small spot or 
streak on discocellular; postmedial fine, minutely dentate, outbent 
from a costal spot above reniform, almost vortical from vein 6 to 
inner margin; large terminal points. Hind wings: Cilia ocherous. 
Underneath the foro wings aro dull grayish brown, the hind wings 
paler with a small spot and postmedial line. 

Expanse. — 12 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. 19755, U.S.N.M. 

Genus T1NEOCEPHALA Dyar. 

Tineocephala Dyar, Proc. U. S. Nat. Muh., vol. 47, 1914, p. 220. 

Male. — Palpi upcurved; second joint thickly scaled, reaching a 
little beyond vertex; third joint more than half the length of second, 
smooth, . slender, acute. Hoad smooth, densely scaled with long 
hairs overlapping tegulae. Antennae pubescent. Legs smooth. 
Wings narrow. Fore wings: Vein 3 from before lower angle; 4 and 5 
from lower angle; 6 from upper angle; 7, 8, 9, 10 stalked; 11 free. 
Hind wings: Veins 3 and 4 well stalked; 5 from near angle; 6 and 7 
shortly stalked. 

Type of genua. — Tineocephala judie Dyar. 

Genus LICHA Walker 

Lidia Walker, Cat. Brit. Mus., vol. 19, 1869, p. 836. 

Bonicma Walker, Trans. Ent. Soc. I-ond., ser. 3, vol. 1, 1862, p. 111. 

Ttndarba Walker, Cat. Brit. Mus., yol. 34, 1865, p. 1186. 

Male. — Palpi obliquely ascending, diverging, smooth; third joint 
as long as second. Antennae pectinated. Fore wings broad; veins 
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3, 4, 5 equally apart; 6 from upper angle; 7, 8, 9, 10 stalked; 11 free. 
Hind wings: Veins 3 and 4 apart from lower angle; 5 from near 
middle of discocellular; 6 and 7 from upper angle. 

Type of genus. — Licha undilinealis W alker. = Boniana niveilinea 
Walker. 1 ^ Tendarba lineosa W alker. 3 = Leucania cicatrix Felder. 8 

Genus PTE R HE MIA Guen4e 

rurhcmia Guen^e, Delt. et Pyral., 1854, p. 23. 

Pesxida Walker, Cat. Brit. Mus., vol. 15, 1858, p. 1641. 

Male . — Palpi obliquely ascending, almost porrect, thickly sealed, 
smooth; third joint more than half the length of second. Antennae 
bipectinate. Fore wings: Apex slightly produced; outer margin 
obliquely rounded; voin 3 from lower angle; 4 from lower angle; 
5 above angle; 6 below upper angle; 7, 8, 9, 10 stalked from upper 
angle; 11 free. Hind wings: Coll short; termen above vein 3 usually 
deeply excised; veins 3 and 4, and 6 and 7 shortly stalked; 5 from 
middle of discocellular. 

Type of genus. — PterJiemia mutUatalis Guen6e, « Pes&ida inter- 
lincata Walker. 

The following species are also included in this genus: 

Pterhemia undnalis Ilubnor, Geyer Samml. Exot Schmett, voL 16, 

325, pp. 649, 650 ^Pterhemia otusalis Walker, Cat. Brit. Mus., 
vol. 19, 1859, p. 838. 

Pterhemia ameriola Druce, Biol. Centr.-Amer., Ilet., vol. 1, 1890, 
p. 426, pi. 36, fig. 3. 

Pterhemia exsdssa Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 
1913, p. 29. 

Pterhemia schausialis Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 84. 

Genus ARIPHRADES Druce • 

Ariphrades Druce, Biol. Centr.-Amer., Het., vol. 1, 1891, p. 482, pi. 40, figs. 9, 9a. 

Male . — Palpi three times the length of head, obliquely ascending, 
second joint with long fringe above. Antennae pubescent ciliate; 
a coarse tuft of hair at middle. Legs smooth; fore- tibiae with 
moderate process. Fore wings broad; apex acute; outer margin 
slightly rounded, almost vertical; a long ridge of raised hairs beyond 
cell; vein 3 well before lower angle; 4 from lower angle; 5 close above 
angle; 6 dose to upper angle; 7, 8, 9, 10 stalked; 11 free; in the 
female only veins 8, 9, 10 stalked. Hind wings: Veins 3 and 4 well 
stalked; 5 from lower angle; 6 and 7 shortly stalked. 

Type of genus. — Ariphrades setuLa Druce. 

Also included in this genus is the following: 

Ariphrades plumigera Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 55. 


1 Trans. KnL Soc. Loiid., aar. 3, vol. 1, p, 111. 
■Cat. Brit. Mus., vol. 34, 1865, p. 1186. 

> Raise Novara, 1873, pi; 109, figs. 14, 16. 
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Genus RENIA Guen4e 

Renta GuknSb, Dolt, et Pyral., 1864, p. 81. 

Quito Walker, Cat. Brit. Mm, vol. 16, 1868, p. 71. (Type, Q. acclamalu Walker.) 

Crymona Walker, Tram Ent. Soc. Loud., 1862, p. 117. (Type, C. receptalu 
Walker = hastalalis ( Hypena ) Walker, Cat. Brit. Mm, vol. 16, 1868, p. 81, 
the latter name having priority.) 

Male. — Palpi obliquely ascending reaching frontal tuft; second 
joint fringed below; third joint moderately scaled. Palpi of female 
porrect. Antennae long, pubescent with long cilia and a tuft of 
hairs. Wings broad; apex acute; outer margin rounded; vein 3 
well before lower angle; 4 and 5 apart; 7 usually stalked with 8, 9, 16, 
but sometimes from cell; 11 free. Hind wings: Veins 3 and 4 from 
lower angle; 5 near lower angle; 6 and 7 shortly stalked. 

Type of genus. — Renia orthosialis Guontie. 

Those specimens of Renia which have vein 7 on fore wing from 
the cell can bo easily separated from .Psrudarista by the acute apex 
of fore wing, and more robust build. 

Tho genus also contains: 

Renia testacealis Guen6e, Belt et Pyral., 1854, p. 82. 

Renia discoloralis Guon6e, Belt ct Pyral., 1854, p. 82. 

Renia davalis GuenSe, Belt et Pyral., 1854, p. 83 —Aristaria, 
moera Bruce, Biol. Centr.-Amer., Het., vol. 1, 1891, p. 459, pi. 37, 
fig. 24. 

Renia bendialis Guen^e, Belt, et Pyral., 1854, p. 83. Unknown to 
me. 

Renia punctinalis Guen6e, Belt, et Pyral., p. 84. 

Renia decurialis Guen6c, Belt, et Pyral., 1854, p. 84. Unknown to 
me. 

Renia rhamphialis Guenfie, Belt, et Pyral., 1854, p.J55. Unknown 
to me. 

Renia faUacialis (Hypena) Walker, Cat. Brit. Mus., vol. 16, 1858, 
p. 38. 

Renia rhetusaiis (Herminia) Walker, Trans. Ent. Soc. Lond., 
1862, p. 110. 

Renia orieabaUs ( Aristaria ) Schaus, Proc. U. S. Nat. Mus., vol. 30, 
1906, p. 124 •*aztecali8 ( Aristaria ) Schaus, Proc. U. S. Nat. Mus., 
vol. 30, 1906, p. 126. 

Renia bipunctalis Schaus, Proc. U. S. Nat. Mus., vol. 30, 1906, 
p. 128. 

Renia turpis Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 9, 1912, 
p. 207. 

Renia vinasalis (Aristaria) Schaus, Ann. Mag. Nat. Hist., ser. 8, 
vol. 9, 1912, p. 209. 

Renia accola Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 55. 
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UmA M0S08AU8, MW cptdM. 

Male . — Antennae tufted at two-thirds from base. Fore wings 
acute, the inner margin lobed from base to beyond middle. Body 
and fore wings dark brown, the abdomen more fuscous. Fore wings: 
Basal half tinged with purple; tho markings barely traceable, duller 
brown; fine antemedial and postmedial lines, the latter followed by 
a series of minute points on veins; subterminal ochreous brown 
streaks on reins, connected by a faint lunular brown line; reniform 
bright brown, very indistinct, with a few black scales behind; cilia 
tipped with brownish ocher, kind wings dull fuscous brown, the 
anal angle broadly covered with cream colored spatulate scales. 
Wings below paler with a dark terminul line; a discal spot and post- 
medial line on hind wings. 

Expanse . — 36 mm. 

Habitat . — Central Brazil. 

Type. -Cat. No. 19756, U.S.N.M. 

The base of inner margin on fore wings is deeply rounded. 

RENU FIMBR1AUS, new specie*. 

Male. — Head, collar, and thorax brown with brighter brown irro- 
rations. Abdomen fuscous brown. Fore wings ochreous brown; 
basal half of costa tinged with bright brown; a dark wavy subhasal 
line; antemedial dark brown, fine, irregular, oblique on costa, vertical 
in coll, inset below cell, and again on inner margin; orbicular round, 
brown, followed by an inbent medial line broadly shaded outwardly 
with bright brown; reniform ochreous, with two dark points; post- 
medial very fine, lunular, punctiform on veins ; subterminal iqflistinct, 
irregular, indicated by fuscous brown shadings, heaviest on inner side; 
marginal black spots connected by an undulating line. Hind wings 
bright fuscous brown; some yellowish scales postmedially at vein 2 
and some pale shading at anal angle. Fore wings below dull brown, 
the costa yellow brown; a distinct curved postmedial line on costa 
and incurved pale subterminal line on costal space. Hind wings below 
grayish ocher suffused with brown, forming a small discal spot; a 
dentate dark postmedial line and a pale wavy dentate subterminal 
line. The antennae are heavily fringed above and below on medial 
third. The palpi are heavily fringed in front on 2d and 3d joints. 
The costa of fore wings has a down-turned fringe on medial space. 

Expanse . — 36 mm. 

Habitat . — Espiritu Santo, Brazil. 

Type. — Cat. No. 19757, UB.N.M. 
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Genus UPOTHENIA Schaus. 

Upo&enia Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 1013, p. 44. 

Male. — Palpi obliquely ascending, slender, smoothly scaled, acu- 
minate. Antennae pubescent ciliate. Fore wings: Apex acute; outer 
margin oblique; veins 3, 4, 5 from lower angle; 6 close to upper angle; 
7, 8, 9, 10 stalked; 11 free. Hind wings: Veins 3 and 4 from lower 
angle; 5 well above angle; 6 and 7 from upper angle. 

Type of genus. — Megachyta acutipennis Schaus.* 

Genus COLA Dyar. 

Cola Dyah, I'roc. U. 8. Nat. Mus., vol. 47, 1914, p. 219. 

Male. — Palpi obliquely ascending, long; second joint heavily 
fringed above; third joint one-fourth the length of second, smooth, 
acute. Antennae minutely serrate, ciliated. Hind tibiae fringed 
below. Wings narrow. Foro wings: Veins 3, 4, 5 equally apart; 
6 from upper angle; 7, 8, 9, 10 stalked; 11 free. Hind wings: Veins 
3 and 4 very shortly stalked; 5 from near lower angle; 6 and 7 from 
upper angle. 

Type of genus. — Cola rnabis Dyar. 

CLARGIA, new genus. 

Male. — Palpi obliquely ascending, the first joint with porrect hairs; 
second joint long, fringed below, and with long fringe above termi- 
nally; third joint short, roughly scaled, downbent; antennae pubes- 
cent; fore legs very hairy; hind tibiae fringed. Wings moderately 
broad. Fore wings: Veins 3, 4, 5 equally apart; 6 from upper angle; 
7, 8, 9, IP stalked; 11 free. Hind wings: Veins 3 and 4 and 6 and 7 
very shortly stalked; 5 from near lower angle; a long tuft of hairs at 
base below cell on upper side. 

Type of genus. — Clargia lonema Schaus. 

CLAKG 1 A BONEMA, new epede*. 

Male. — Head, collar, thorax, and anal hairs yellow brown. Abdo- 
men and hind wings fuscous brown. Fore wings yellow brown ; some 
dark brown irrorations chiefly on costa; lines very fine, indistinct, 
dark brown; antemedial curved on costa, mangled at dark orbicular 
point and again outcurved; postmedial outcurved, slightly wavy; 
reniform a dark point; terminal fuscous brown s emilunar spots; 
cilia dark gray crossed by two interrupted pale lines. Hin d wings: 
The terminal dark spots very indistinct. 

Expanse. — 16 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. 19758, U.S.N.M. 


* Ann. Mag. Nat. Hist., ser. 8, vol. 0, 1912, p. 211. 
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ZAGORISTA, new genus. 

Male . — Palpi upturned; second joint reaching vertex, moderately 
scaled; third joint more than half as long as second, acute, smooth, 
faintly fringed in front. Antennae pubescent with minute cilia. 
Body slender; legs smoothly scaled, the fore tibiae with short tufts. 
Fore wings: Costa slightly arched; outer margin slightly rounded; cell 
short; veins 2 and 3 from lower angle; 4 and 5 slightly above angle; 

6 from near upper angle down curved closo to cell, with elongated 
vesicle above it; 7, 8, 9 on long stalk from end of small areole; 10 from ( 
areole above; 11 dose to costal vein. Hind wings rounded; veins 3 
and 4 stalked; 5 from near middle of discocellular; 6 and 7 from upper 
angle. 

Type of genus . — Drobeta debora Druce. 1 

Genus CHABORA Walker. 

Chabora Walkek, Cat. Britiali Mub., vol. 34, 1865, p. 1.185, 

Male. — Palpi obliquely ascending, sometimes slightly curved; 
second joint shortly fringed in front and behind teaching just above 
vertex; third joint smooth, half as long as second. Legs smooth. 
Abdomen with short lateral tufts terminally. Fore wings: Apex 
acute; outer margin vertical to vein 4, curved and inbont with a fold 
below vein 2; veins 2 and 3 from lower angle; 4 and 5 apart near 
angle; 6 from upper angle; 7, 8, 9 on long stalk from areole; 10 from 
areole; 11 from coll. Hind wings: Termen incurved between vein 2 
and angle which is lobed; vein 2 from lower angle; veins 3 and 4 
approximated and close to vein 2; voin 5 from near angle; vein® 2-5 
all short owing to length of cell along median; 6 and 7 {pom upper 
anglo. The female has the margins and neuration normal. 

Type of genus . — Chabora tauralis Walker. 

The name sinks as a synonym of Megatomis nealcesalis Walker. 

Complete synonymy: 

Megatomis nealcesalis , Walker, Cat. Brit. Mub., vol. 19, 1859, p. 883. 

Eutelia apicalis Walker, Cat. Brit. Mua., vol. 33, 1865, p. 819. 

Chabora tauralis Walker, Cat. Brit. Mus., vol. 34, 1865, p. 1185. 

Omiodes tortola Felder and Rogknhofer, Rein© Novara , 1873, pi. 120, fig. 9. 

Drobetat yeba Druce, Biol. Centr. Amor., Hot., vol. 2, 1898, p. 494, pi. 90, fig. 10. 

CHABORA XNOA, new species. 

Male . — Palpi dark brown, irrorated and tipped with white. Head, 
collar, and thorax mottled brown, buff, and gray. Abdomen brown; 
fine white segmental lines, and fuscous shading on segments posteriorly. 
Fore wings grayish brown faintly tinged with lilacine; a very fine dark 
brown, wavy, antemodial line; a large oval gray white spot just 
beyond cell from costa to vein 3, partly irrorated with dark scales, 


1 BioL Centr. Amer., Het., vol. 2, 1606, p. 494, pi. 06, tig. 9. 
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finely edged with fuscous brown, and containing a small dark tri- 
angular spot close to discoooUular at middle ; from lower end of oval, 
a fuscous brown line outwardly edged with whitish extends to inner 
margin; this line is also preceded by a dark brown shade, which 
extends narrowly along oval spot and expands on costa; a broad sub- 
terminal brown shade, finely edged with fuscous, and preceded by a 
fuscous shade opposite cell; outer margin paler, grayer, interrupted 
by a brown shade at voin 4; a terminal dark lino partly interrupted; 
cilia whitish gray, with dark spots at veins, and crossed by two fine 
dark lines. Hind wings whitish, thinly scaled, tinged with brown; 
termen shaded with dark brown; the linos on cilia coarser, suffusing. 

Expanse. — 22 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. 19759, U.S.N.M. 

CHABORA TEPETLALIS, new ijwcles. 

Female. — Head, collar, and thorax mottled white and reddish 
brown. Abdomen above pale golden brown mottlod with lilacino; 
pale segmental linos. Fore wings whitish lilacine, partly suffused 
with reddish brown ; a brownish antemedinl line, vertical from costa, 
outangled below median; a medial line from costa touching the 
fuscous reniform spot, and below vein 3 suffusing with the post- 
medial, which is very fine, outcurved around end of cell; an outer 
line equally distant from postmedial, and termen is white defined by 
reddish brown shading on inner side, and darker lilacine shadings, 
outwardly even and very slightly outcurved; termen shaded with 
reddish brown, widely so between veins 4 and 6. Hind wings palo 
brownish' gray. Wings below suffused with brown; a bright rod 
outer shade at costa of fore wings; some red irrorations subterminally 
oh hind wings, which are also whiter;- discocellular spots and a 
postmedial line. 

Expanse. — 23 mm. 

Habitat. — Popocatepetl Park, Mexico. 

Type. — Cat. No. 19760, U.S.N.M. 

CHIRCONIA, new genus. 

Male. — Antennae pubescent ciliate. Palpi obliquely ascending, 
sometimes slightly curved; second joint densely scaled reaching just 
above vertex; third joint smooth, half as long as second. Abdomen 
slender, withshort lateral tufts terminally. Legssmoothlyscalod. Fore 
wings: Apex acute; outer margin produced, inbent from vein 4 to 
tornus; vein 3 from lower angle; 4 slightly above, equally distant 
from 3 and 5; 6 close to upper angle; 7, 8, 9 on long stalk from areole; 
10 from areole above; 11 free. Hind wings: Veins 3 and 4 stalked; 
5 well above angle; 6 and 7 from upper angle. 
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Type of genua. — Pbmodonta anortoidea Walker.* 

The genus includes also: 

Chirconia convergens ( Mecynoptera) Schaus, Ann. Mag. Nat. Hist., 
ser. 8, vol. 11, 1913, p. 34. 

CHIRCONIA AQtntALIS, new apwlM. 

Male. — Body and fore wings ochreous brown; abdomen with seg- 
mental dark lines. Fore wings acute, outer margin curved and inbent 
from vein 4; lines fine, dark brown; antemedial forming three irregu- 
lar outcurves, with an inward white spot on costa; postmedial With a 
white costal spot outwardly, from the middle of costal margin, deeply 
outcurved around cell, wavy below cell; subtorminal slightly sinuous, 
indistinct, finely edged with white inwardly; a terminal dark line; base 
of cilia like wing limited by a dark lino and tipped with white. Hind 
wings grayish brown; cilia wliitish crossed by a dark line. Fore wings 
below brown, the costa, apex, and termen ochreous with dark irrora- 
tions; some faint lines on costa. Hind wings below bone white irro- 
rated with brown, the costa and termen suffused with ochreous; a 
brown discocellular and postmedial line; terminal line on both wings. 

A specimen from Panama is darker; the subterminal suffused with 
purple and lilacine shadings; the thorax and base of abdomen also 
dark shaded. 

Expanse. — 21 mm. 

Habitat. — Jalap a, Mexico; Banana River, Costa Rica. 

Type.— Cat. No. 19761, U.S.N.M. 

LUBERTA, new genus. 

Female. — Palpi upturned ; second joint very long, straight, with long 
fringe behind; third joint one-fifth the length of second, also fringed 
behind and slightly turned back. Antennae ciliated. Fore wings: 
Apex acute; termen outangled at vein 4; vein 3 near lower angle; 4 
from lower angle; 5 above angle; 6 below upper angle; areole long; 
7 on short stalk with 8 and 9 from end of areole; .10 from above; 11 
free. Hind wings: Veins 3 and 4 very shortly stalked; 5 well above 
angle; 6 and 7 from upper angle. 

Type of genus. — Lvberta nymbiaalie Schaus. 

LUBERTA IfYMBISALIS. new ipeciM. 

Female. — Head, collar, thorax, and forewings brownish ocher. 
Abdomen and hind wings fuscous brown. Fore wings: Some scat- 
tered brown black irrorations; a fine brown streak along subcostal 
vein to end of cell; a few brown scales as orbicular; reniform consisting 
of a paler line with a brown point at either end; from below disco- 
cellular to inner margin at one-third from base a pale line defined by 


> 0»t. Brit. Mas., yoL 83, 1866, p. MS. 
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brownish edging, outwardly expanding to a brown black spot on inner 
margin; a pale line from apex to inner margin inwardly defined by a 
black line, preceded by gray shading, outwardly shaded with light 
reddish brown; an irregular subterminal grayish shade; indistinct 
terminal shadings on interspaces. Fore wings below dark brown, tho 
apical area and terminal space ochreous brown. Hind wings below 
brownish ocher with dark irrorations; a dark discocellular point; a 
finely lunular postmedial line. 

Expanse . — 40 mm. 

Habitat . — Bolivia. 

Type. — Cat. No. 19762, U.S.N.M. 

Genus HYPONEUMA Schaus. 

Hyponeuma Sours, Proc. U. S. Nat. Mus., vol. 30, 1906, p. 132. 

Male. — Palpi long and slender. More than half the length of body, 
porrect, the second joint slightly fringed above; third joint has 
the length of second. Antennae fasciculate. Legs smooth. Wings 
broad. Fore wings: Apex acute; outer margin rounded; vein 3 
well before lower angle; 4 and 5 from lower angle; 6 from upper 
angle; 7 on short stalk with 8 and 9 from areole, sometimes free; 
10 from areole above; 11 free. Hind wings: Veins 3 and 4 from 
lower angle; 5 from middle of discocellular; 6 and 7 from upper 
angle. 

Type of genus. — Hyponeuma leucanioides Schaus — Herminodest 
taUula Schaus, 1 the latter specific name having priority. 

Genus BOLICA Walker. 

Boliea Walks, Trans. Ent. Soc. Lond., ser. 3, vol. 1, 1862, p. 118. 

Male. — Palpi upeurved, very densely clothed with hairs; second 
joint with large lateral tufts; third joint almost as long as second, 
with dense lateral tuft. Antennae pubescent with long cilia. Fore 
legs very hairy; hind tibiae and tarsi with short fringe above. Fore 
wings: Apex acute; outer margin rounded, almost angled at vein 4; 
veins 3, 4, 5 equally and well apart; 6 from upper angle; 7 and 8 
shortly stalked from areole; 9 on long stalk with 8; 10 from areole 
above; 11 free from well before end of cell. Hind wings: Underside 
with several ridges of raised scales, partly downtumed; veins 3 and 
4 from lower angle; 5 well above angle; 6 and 7 from upper angle. 

Type of genus . — Boliea armata Walker. 

MASTIGIA, new genus. 

Male. — Palpi very long; second joint porrect, 5mm. in length, 
slender, smooth; third joint longer than second, angled back to 
vertex with long terminal tuft. Antennae minutely pubescent, 

* Trana. Anar. Ent. Boo., vol. 80, 1004, p. 107. 
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ciliate. Legs smooth. Fore wingB: Apex produced; outer margin 
sinuous; vein 3 before lower angle; 4 and 5 from lower angle; ;?, 8, 9 
stalked from areole; 10 from areole; 11 from cell. Hind Wings: 
Veins 3 and 4 on short stalk; 5 clqse to lower angle; 6 and 7 on 
longer stalk. 

Type of genus. — Mastygophorus epitusalis Walker. 1 

Genus PERI PH RAGE Herrieh-SchfifTer. 

Periphrage HwuiiCH-ScHXpjrKit, Ausscr. Bur. Schroctt., 1865, p. 89, fig. 896. 

Male. — Palpi upcurved reaching collar; third joint with long hairs 
on inner side. Antennae pubescent ciliate with hairy tuft beyond 
middle. Legs smoothly scaled; fore tibiae with process. Fore 
wings: Outer margin excised below apex, angled at vein 4, then 
oblique; veins 3, 4, 5 from lower angle; 6 from upper angle; areole 
small; 7 from end, 8, 9, 10 stalked from areole; 11 free. Hind wings: 
Outer margin produced at vein 4; veins 3 and 4, and 6 and 7 stalked; 
6 near lower angle. 

Type of genus. — Periphrage harbatula Herrich-Schaffer. 

DRUCUMA, new genus. 

Male. — Palpi upcurved reaching above vertex, slender, shortly 
fringed in front; third joint more than half the length of second. 
Antennae pubescent ciliate with tuft of long hair before middle. 
Fore wings narrow; apex acute; outer margin obliquely rounded; 
vein 3 before lower angle; 4 from lower angle; 5 a little above angle; 
6 from upper angle; 7 from areole which is extremely small; 8, 9, 10 
on long stalk from areole; 11 free. Hind wingB: Veins 3 and 4, and 
6 and 7 shortly stalked; 5 above angle. 

Type of genus. — Aristariaf apicata Druce.* 

Genus MEGACHYTA Grote. 

Megachyla Grots, Trans. Amer. Ent. Soc., vol, 4, 1873, p. 306. 

Male. — Palpi upcurved; second joint reaching well above vertex, 
shortly fringed; third joint roughly scaled in front, rough behind 
less than half the length of second. Antennae pubescent ciliate with 
small tuft near middle. Legs long and slender. Wings broad. 
Fore wings: Vein 3 from before lower angle; 4 from lower angle; 
5 slightly above angle; 6 below upper angle; 7 from areole; 8, 9, 10 
stalked from areole; 11 free. Hind wings: Veins 3 and 4 from lower 
angle; 5 above angle; 0 and 7 upper angle. 

Type of gemus.—Epizeuxis lituralis HUbner.* 

>0»t. Brit. Mm., toL U, U», p. ISO. 

« Biol. Cent*. Amer., Het„ vol. 1, 1881, p. 489, pL 87, 6*. 8. 

• ZuteMgs, pi. », Dp. u, to. V 
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OIDEMASTIS, new genus^ 

Male. — Antennae serrate, pubescent ciliate.,^^f4pi upcurved 
reaching well above head; second joint slender, 4|rael^ in 

front; third joint a little more than half the length’ll moqmL Fore 
tibiae and base of tarsi heavily fringed; hind tibiae smooth. Fore 
wingB: Costa arched at base, medially depressed; apex acute; lower 
angle of cell rounded; veins 3, 4, 5 equally apart; 6 near upper angle; 
areole narrow; 7 from end; 8, 9, 10 stalked from end of areole; 11 
free. Base of costa below, and the entire inner margin densely and 
roughly scaled. Hind wings : V eins 3 and 4 stalked ; 5 from near lowor 
angle; 6 and 7 more shortly stalked. 

Type of genus. — Oidemastis caliginosa Schaus. 

OIDEMASTIS CAUGIHOSA, ne 

Female. — Body dark brown; abdomen irrorated with buff; a dorsal 
buff spot at base. Wings dark brown to postmedial line, the outer 
space slate gray; a sub terminal buff brown line, nearly straight, 
edged with fuscous brown, bifurcating on fore wing at vein 6 to 
apex; a marginal dark brown line, outwardly partly edged with buff 
brown; cilia with dark lino at base, the tips partly white. Fore 
wings: An indistinct antemedial darker line; costa mottled with buff 
brown; orbicular a white point; roniform linear, white, edged with 
dark brown, and followed by a largo brownish buff shade; postmedial 
dark brown, fine, outcurved, inwardly edged with buff brown. Hind 
wings: Some buff brown mottlings below vein 3; a darker shade on 
discocellular, and indistinct postmedial line. Fore wings below 
grayish, the costa yellow buff striated with brown; the spots as 
above. Hind wings below grayish brown, broadly shaded with 
white on inner margin, and striated with yellow buff; a dark line on 
discocellular; the buff sub terminal line distinct. 

Expanse. — 17 mm. 

Habitat. — St. Jean, Maroni River, French Guiana. 

Type.— Cat. No. 19763, U.S.N.M. 

Genus SCOPIFERA Herrich-SchttfTer. 

Soopifera Hkrmch-Schajtbu, Corr.-Blatt, Regensburg, 187Q, pp. 103, 106. 

Male. — Palpi long, upturned, reaching well beyond thorax; second 
joint with upturned lateral hairs. Antennae pubesoent cihate. 
Legs smooth; fore tibiae hairy. Wings long, outer margin rounded. 
Fore wings: Vein 3 from near lower angle; 4 from lower angle; 
S dose above angle; 6 from upper angle; areole very small; 8, 9, 10 
-■talked; 11 free. Hind wings: Veins 3 and 4, and (l and 7 shortly 
stalked; 5 close to lower angle. 
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Type of genua. — Bleptina menippuealia W alker 1 — Scopifera longi- 
palpalia Folder and Rogenhofer. 1 

The genus includes : 

Palpi not reaching end of abdomen:. 

Scopifera menippusalis W alker, Cat. Brit. Mus., vol. 16, 1858, p. 176. 

Scopifera antelia ( Bleptina ) Druce, Biol. Centr.-Amor., Het., vol. 
1, 1891, p. 459, pi. 37, fig. 16. 

Palpi reaching end or beyond end of abdomen: 

Scopifera lycagusalis ( Mastygophora) Walker, Cat. Brit. Mus., vol. 
16, 1858, p. 150 =*Bertula monstralis Felder and Rogenhofer, Reise 
Novara, 1873, pi. 120, fig. 33. 

Scopifera mirabilia ( Mastigophorua ) Butler, Ann. Mag. Nat. Hist., 
ser. 6, vol. 3, 1889, p. 359. 

Scopifera lygdus {Mastigophorua) Druce, Biol. Centr.-Amer., Het., 
vol. 1, 1891, p. 470, pi. 39, figs. 1, la. 

Scopifera antoridea {Mastigophorua) Druce, Biol. Centr. Amer., Het., 
vol. 1, 1891, p. 47, pi. 39, figs. 2, 2a) ■= Mastigophorua pandas Schaus, 
Proc. U. S. Nat. Mus., vol. 30, 1906, p. 129. 

Scopifera poasalis { Mastixis ) Schaus, Ann. Mag. Nat. HiBt., ser. 8, 
vol. 11, 1913, p. 8. 

Also the following new species: 

SCOPIFERA VALSIREHALIS, new ipeclee. 

Male. — Palpi mottled brown and ocherous. Body and wings 
grayish brown. Fore wings: Antemedial line dark brown, outangled 
on median; orbicular small, dark brown; reniform narrow, incurved, 
whitish, divided by a dark line, inwardly broadly shaded with dark 
brown, which extends along postmedial to inner margin; outwardly 
the reniform is followed by an ochreous shade to postmedial, which 
is gray on costa, ocherous edged with dark brown opposite reniform, 
then gray and incurved below it; subterminal whitish from costa to 
vein 7, followed by a fuscous brown streak from above vein 7 to apex, 
and marked by a similar spot just below 7, from which point it is 
wavy, indistinct, slightly darker than ground color; narrow dark 
terminal spots; base of gray cilia paler. Hind wings: A faint poet- 
medial darker line, and a pale subterminal line. 

Expanse. — 25 mm. 

Habitat. — Orizaba, Mexico. 

Type.— -Cat. No. 19764, U.S.N.M. 

SCOPTORA PHRTGIAUS, MV WfttSm. 

Male. — Palpi, head, and thorax brown; abdomen fuscous brown. 
Fore wings brown, the lines on medial side and medial space below 

cell dark brown, the medial space above median slightly paler, but 

« - - ■ ■■ , ' • - ■ 

1 Out. Brit. lCil8. f rol. It, im, p. 196. 

* Mm No-n, l«7» y pi. 190, fig. 66. 
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not so light as basal space; lines brownish white; antemedial out- 
bent from costa, faintly sinuous; postmedial almost straight to vein 
3, then slightly incurved; a whitish orbicular point; reniform long, 
narrow, consisting of a fine black brown streak, edged inwardly, 
below, and partly on outer edge with white; some darker shading 
beyond postmedial opposite cell; subterminal rather remote from 
termen indicated by some fine yellowish streaks on veins, forming a 
line near costa, these followed by black brown shading towards apex; 
terminal triangular dark spots. Hind wings dull dark gray brown. 
The underside like other species of this group. 

Expanse. — 29 mm. 

Habitat. — Juan Vines, Costa Rica. 

Type. — Cat. No. 19765, U.S.N.M. 

This species is closest to S. mirabilis Butler from Jamaica. 

Genus MASTIXIS Schaus. 

Matlixu Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 1913, p. 8. 

Male. — Palpi upcurved, reaching thorax ; third joint with long tufts 
on inner side. Antennae pubescent ciliate. Legs smooth; fore tibiae 
with long narrow process. Fore wings: Costal margin long, convex 
toward apex; outer margin oblique; vein 3 before lower angle; 4 and 
5 from lower angle; 6 near upper angle; areole small; 7 from areole; 
8, 9, 10 stalked from areole; 11 free. Hind wings: Cell short; veins 
3 and 4 stalked; 5 near lower angle; 6 and 7 from upper angle. 

Type of genus. — Mastixis cbloe Schaus. 

This genus also includes the following species: 

Mastixis comptvlalis ( Hypenaf ) Quen6e, Delt. et Pyral, 1854, p. 36 — 
Bocana malis Druce, Biol. Centr. Amer., Het., vol. 1, 1891, p. 477, 
pi. 39, fig. 22. 

Mastixis aspisalis ( Herminia ) Walker, Cat. Brit. Mus., vol. 19, 
1859, p. 857 ’•‘Herminia asteralis Walker, Cat. Brit. Mus., vol. 19, 
1859, p. 858 — Hypena Usignalis Walker, Trans. Ent. Soc. Lond., 
1862, p. 108 —Bleptina responsalis Walker, Trans. Ent. Soc. Lond., 
1862, p. 113 — Mastigophorus mallophora Druce, Biol. Centr .-Amer., 
Het., vol. 1, 1891, p. 471, pi. 39, figs. 5, 5a. 

Mastixis stalemusalis ( Bleptina ) Walker, Cat. Brit. Mus., vol. 19, 
1859, p. 869. 

Mastixis maeedo ( Bleptina ) Druce, Biol. Centr.-Amer., Het., vol. 
1, 1891, p. 456, pi. 37, fig. 8. 

Mastixis anthores ( Mastigophorus ) Druce, Biol. Centr.-Amer., Het., 
vol. 1, 1891, p. 470, pi. 39, fig. 3. 

Mastixis lysaniax ( Mastigophorus ) Druce, Biol. Centr.-Amer., Het., 
vol. 1, 1891, p. 471, pi. 39, figs. 4, 4a. 

Mastixis aonia ( Mastigophorus ) Druce, Biol. Centr.-Amer., Het., 
vol. 1, 1891, p. 471, pi. 39, figs. 6, 6a. 
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Mastixis apsinthes ( Neoherminia ) Druce, Biol. Centr.-Amer., Het., 
vol. 1, 1891, p. 473, pi. 39, fig. 9. 

Mastixis angitia ( Neoherminia f) Druce, Biol. Centr.-Amer., Het., 
vol. 1, 1891, p. 473, pi. 39, fig. 11. 

1 Mastixis tesseUata (Poena) Druce, Biol. Centr.-Amer., Het., vol. 1, 
1891, p. 484, pi. 40, fig. 15. 

Mastixis lineata ( Mastigophorus ) Schaus, Proc. U. S. Nat. Mus., vol. 
30, 1900, p. 129. 

? Mastixis turridlbensis, Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 
11, 1913, p. 9. 

Mastixis hyades Dognin, Het. Am4r. Sud, fa.sc. 8, 1914, p. 50. 

Mastixis albttimbata Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 50. 

Mastixis languida Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 51. 

Mastixis infuscata Dognin, Het. Am5r. Sud, fasc. 8, 1914, p. 51. 

? Mastixis plumalis ( Hypena ) Felder and llogonhofer, Reise Novara, 
1873, pi. 120, fig. 36. 

1 Mastixis galealis (Rejedaria) Felder and Rogenhofer, Reise 
Novara, 1873, pi. 120, fig. 21. 

The last two species are unknown to me. 

MASTIXIS DUKINFIELDI, new species. 

Male. — Palpi lilacine gray, fringed below with dark brown. Head, 
collar, thorax, and fore wings dull lilacine gray. Abdomen light 
brown. Fore wings : Anteinedial line black brown, deeply outcurved, 
lunular; orbicular and reniform yellow brown edged with fuscous, 
the orbicular small, round, the reniform slightly incurved; postme- 
dial fine, black, wavily dentate, parallel with termen; subterminal 
straight, yellow brown edged with fuscous, its outer edge slightly 
sinuous; an apical dark streak; an interrupted terminal black line. 
Hind wings light brown, the costa whitish; a fine dark postmedial 
line; a pale subterminal line, inwardly edged with fuscous, not 
reaching costal half of wing; terminal line as on fore wing. 

Expanse. — 20 mm. 

Habitat. — Sao Paulo, southeast Brazil. 

Type. — Cat. No. 19766, U.S.N.M. 

Allied to M. lysaniax Druce. 

MASTIXIS HIPPOCOON, new sptttoa. 

Male. — Head, collar, and thorax light brown; abdomen similar at 
base shading to dark grayish brown. Fore wings: Basal two-thirds 
light brown, tinged with lilacine, terminal third fuscous slate color, 
the postmedial and subterminal lines preceded by fuscous brown 
shades, the former buff on costa, then slate color, straight, almost 
vertical, the latter buff gray, wavy, outbent to vein 6, shortly iri- 
tumed and vertical to tomus; the termen tinged with gray; a terminal 
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black line inwardly edged with buff; a very fine antemedial line, 
outanglod in cell; a fuscous basal line on subcostal; a small fuscous 
spot medially on costa; reniform large yellow brown. Hind wings' 
dull fuscous brown; costa narrowly white; a postmedial buff line 
from vein 3 downbont to termen below vein 2, then inbent to anal 
angle, preceded by a buff ahade, crossed by dark striae on vein 2; 
some brown and buff mottlings above angle; a subterminal line, 
indistinct on costal half, bettor marked from vein 5 to termen at 
vein 2; terminal line as on fore wing, the buff preceding it broader. 
Fore wings below greyish, the costa and termon shaded with yellow 
buff; a dark discal point; a postmodinl line well marked from costa 
to vein 5, then indistinct; subterminal pale buff. Hind wings below 
buff white irrorated with brown; a small streak in cell, and spot on 
discocellular; postmedial lino fine, wavy; termen dark shaded; a 
subterminal lumular buff line from costa to termen at vein 2. 

Expanse . — 30 mm. 

Habitat.— Jlockstone, British Guiana. 

Type.— Cat. No. 19767, U.S.N.M. 

MASTIXIS CASTRONAUS. new specie*. 

Male . — Body and wings palo brown. Abdomen with dark seg- 
mental lines. Fore wings: A basal angled black lino; antemedial pale, 
outangled close below coll, outwardly edged with black brown, 
broadly on costa, and suffusing in cell with small bright brown orbic- 
ular spot; an incurved dark lino on discocellular, followed by a bright 
brown spot; an inbent fuscous shade below reniform to inner margin; 
postmedial almost vertical, straight, white, inwardly edged with 
black; an obliquely outbent subterminal line on costa, inwardly 
broadly shaded with black; traces of subterminal fuscous spots. 
Hind wings: Costa broadly white to noar apex; inner area tinged 
with gray; a whitish line from middle of wing down-bent to anal 
angle; a subterminal dentate white line, both lines inwardly darker 
edged; a terminal interrupted black line on both wings; cilia gray 
with a yellowish basal line. 

Expanse. — 20 mm. 

Habitat. — Castro, Parana. 

Type. — Cat. No. 19768, U.S.N.M. 

MASTIXIS AEKBAS, new epecle*. 

Male. — Palpi dull grayish brown. Head, collar, thorax, and fore 
wings brown. Abdomen fuscous. Fore wings: A fine indistinct, 
fuscous antemedial and medial line; orbicular and reniform orange 
brown, the former small, edged with black, the latter incurved, 
inwardly edged with black; postmedial yellowish, vertical, finely 
edged with fuscous; terminal space tinged with gray; an irregular sub- 
terminal black line; an interrupted terminal black line. Hind wings 
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foaoous gray; discal spot of underside visible; a fuscous postmedial 
line, edged with yellow toward anal angle; traces of a pale dentate 
Bub te rmin al line. Hind wings below gray, irrorated with brown on 
costa; discal spot large, black; postmedial finely lunular; subterminal 
pale. 

Expanse. — 31 mm. 

Habitat. — Area, Vonozuola. 

Type. — Cat. No. 19769, U.S.N.M. 

Near M. hippocoon Schaus. 

Genus NEOPALTHIS Druce. 

Neopalthis Druce, Biol. Centr.-Amer., Ilet., vol. 1, 1891, p. 475, pi. 39, figs. 16, 
16a, 17, 17a. 

Male . — Palpi slightly up curved, very long; second joint fringed 
above; third joint thickly scaled; antennae fasciculate. Fore wings: 
Acute; costa arched before apex; outer margin oblique; veins, 3, 4, 5 
near together from lower angle; 6 from upper angle; areole narrow, 
7 from end; 8, 9, 10 stalked; 11 free. Hind wings: Outer margin 
oblique, angled at vein 2; veins 3 and 4 stalked; 5 close to lower 
angle; 6 and 7 shortly stalked. 

Type of genua. — Neopalthis madatea Druco. 

DECTOCRASPEDON, new genus. 

Male. — Antenme pubescent with long cilia. Palpi upturned, second 
joint very long, third one-fourth the length of second, both fringed 
above. Legs smooth. Fore wings: Costa arched; apex acute; outer 
margin produced and angled at vein 4, oblique bdow it; vein 3 doge 
to lower angle; 4 from lower angle; 5 dose to lower angle; 0 bdow 
upper angle; 7 from areole; 8, 9, 10 on long stalk from areole; 11 free. 
Hind wings producod bdow apex; veins 3 and 4 from lower angle; 
5 wdl above lower angle; 6 and 7 from upper angle. 

Type of genua. — Dectocraapedon brazilienaia Schaus. 

Ooniapteryz t morada Fdder and Rogenhofer, Reise Novara , 1873, 
pi. 120, fig. 26, probably bdongs here. 

DECTOCRASPEDON RRAZILIBNSIS, new tptdML 

Male . — Palpi fuscous outwardly. Body and wings grayish ocher 
or brownish ocher, the latter thinly darker irrorated with striae and 
with a few black dots. Fore wings: Antemedial and medial lines 
fuscous brown, angled on subcostal and wavily inbent; orbicular a 
white point; reniform a small black spot; outer line bright brown 
outwardly edged with yellowish, outangled on costa, then faintly 
sinuous to inner margin near torous; a subterminal fuscous spot 
between veins 5 and 6 ; small fuscous marginal spots suffusing from 
vein 3 to inner margin; cilia fuscous with a pale line at base and 
partly white "tipped. Hind wings: A black discal point; posting* 
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dialline straight, double, the wing beyond darker, the line followed 
by some black spots at inner margin, and a large white spot below 
vein 7, and a smaller spot above it. Wings below paler with the lines 
repeated. Hind wings produced at vein 7. 

Expanse. — 37 mm. 

Habitat. — Espiritu Santo, Rio Janeiro, Brazil. 

Type.— Cat. No. 19770, U.S.N.M. 

DBCTOCRASPKDON LATXFASCIATA, nnr ipMlei. 

Female. — Palpi outwardly mottled brown and fuscous. Head 
white. Collar and thorax yellowish brown. Abdomen gray. Wings 
yellowish white with a few dark irrorations. Fore wings: Ante- 
medial and medial fine lines, angled on subcostal, followed by yellow 
brown spots on costa, slightly inbent, followed by fuscous spots below 
cell and submedian; termon from apex to below vein 5 brown limited 
by a fine gray irregular lino, and with a black terminal line; tomus 
mottled with brown. Hind wings: A black discal point followed by 
a broad brown fascia, expanding to termen between vein 5 and costa, 
where it is crossed by a black line, from vein 6 to costa followed by a 
gray shade. The outer margin is produced at vein 7 and at vein 5. 

Expanse. — 42 mm. 

Habitat. — Espiritu Santo, Brazil. 

Type. — Cat. No. 19771, U.S.1S.M. 

DBCTOCRASPKDON OBTDSALIS, new KpftClM. 

Female. — Palpi mottled brown and ochreous. Head fuscous gray. 
Collar and thorax ocher brown; abdomen pale ochreous with some 
block irrorations. Fore wings ocher-brown with a few darker striae 
and black irrorations, and slightly tinged with lilacino; a pale ocher 
diode at base and similar outer fascia, the latter expanding to apex 
on costa, inwardly lunular abovo vein 5, and containing a black point 
above submedian, its outer edge marked by black and white points; 
orbicular a white point; reniform a black point; some marginal block 
points at tomus. Hind wings the same color, the termen tinged with 
yellow-brown; the pale outer space less distinct and with large black 
spots. Wings below whitish brown more darkly irrorated; block 
discal spots, and marginal block points; the wing produced at vein 
7, then straight to anal angle. 

Expanse. — 40 mm. 

Habitat. — Espiritu Santo, Brazil. 

Type.—C at. No. 19772, U.S.N.M. 

TAPHONIA, new genus. 

Male. — Antennae pubescent ciliate with raised tuft about middle. 
Palpi obliquely ascending ; second joint slender, four times the length of 
head, well fringed above; third joint one-fourth the length of second. 
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Fore wings: Apex acute; outer margin rounded; vein 3 before lower 
angle; 4 and 5 from lower angle; 6 close to upper angle; 7 from areole, 
which is narrow; 8 ,9, 10 stalked from areole; 11 free. Hind wings: 
Veins 3 and 4, and 6 and 7 very shortly stalked; vein 5 well above 
lower angle. 

Type of genus. — Taphonia peonis Schaus. 

The genus includes: 

Taphonia muscosa ( Hypena ) Druce, Biol. Contr. Amor., Het., vol. 1, 
1890, p. 436, pi. 35, fig. 19. 

Taphonia lysis ( Aristaria ) Druce, Biol. Centr. Amor., Het., vol 1, 
1890, p. 458, pi. 37, fig. 21. 


TAPHONIA PEONIS, new species. 

Male . — Body and wings fuscous gray. Wing3: The lines black; an 
interrupted terminal line expanding on interspaces; cilia light gray. 
Fore wings: A faint antemedial line; orbicular small, light brown 
edged with black; a medial line touching roniform, which consists of 
a black line followed by some light brown scaling; postmedial and 
outer lines parallel, wavy dentate with whitish gray points on veins. 
Hind wings: A postmedial line, outwardly edgod with whitish near 
inner margin; the subterminal minutely dentate with whitish points 
on veins. Fore wings below fuscous gray, the costa and tormen 
paler; a postmedial black line. Hind wings below whitish irrorated 
with fuscous gray; a dark point on discocellular; a dark postmedial 
line; the pale sub terminal line formed by dark edging. Fore tibiae 
smooth. 

Expanse . — 22 mm. 

Habitat. — Orizaba, Jalapa, Mexico. 

Type . — Cat. No. 19773, U.S.N.M. 

TAPHONIA GRISKIRBNA, ntw tptctac. 

Female . — Palpi dark brown, the fringe above irrorated with whitish. 
Head, collar, thorax and fore wings purplish black. Abdomen 
fuscous with sublateral whitish irrorations. Fore wings: Lines fine, 
dull black; a subbasal grayish point in cell; antemedial line wavy; or* 
bicular a small whitish gray spot finely edged with black; a curved 
medial line from cell; reniform large, irregular, whitish gray, crossed 
by a broken black line, and outwardly touching a black spot on 
postmedial; the postmedial and subterminal parallel, wavy on anterior 
half, lunular below it, the subterminal outwardly finely edged with 
dark gray; a wavy marginal line connecting black points. Hind 
wings fuscous brown; faint postmedial and subterminal lines; the 
terminal as on forewings. Hind wings below dark brown with some 
whitish irrorations; a black point on discocellular and faint traces of 
lines. 
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Expanse. — 25 mm. 

Habitat. — Misantla, Mexico. 

Type . — C&t. No. 19774, U.S.N.M. 

Described from a very fresh specimen collected by Mr. Mdller. A 
male from Orizaba is somewhat rubbed. The fore tibiae of male 
have a long process. 

TAPHONIA? SBMIFASCIATA, new species. 

Female . — Body and wings pale ochreous, the head, collar, and 
thorax darker, grayer. Fore wings: A brown antemedial line, 
ou tangled on subcostal; postmodial line almost vertical from costa, 
passing close beyond discocellular, then incurved; the medial space 
between lines from cell to inner margin fuscous brown; orbicular 
round, brown, containing some pale scales; an incurved brown line 
on discocellular followed by some brown scaling; an outer brown 
black fascia from vein 7 to inner margin, its inner edge straight, its 
outer edge incurved from vein 6 to vein 4, and from vein 3 to near 
tomus; a terminal fuscous spot above vein 7, and a sub terminal dark 
point. Hind wings shaded with reddish brown on inner margin. 
Wings below ochreous brown. This is certainly not a Taphonia; the 
palpi are obliquely ascending, the third joint almost as long as second, 
smooth; on fore wing veins 8, 9, 10 are on long stalk from areole. 

Expanse . — 32 mm. 

Habitat. — Orizaba, Mexico. 

Type. — Cat. No. 19775, U.S.N.M. 

GOEDNES, new genus. 

Male. — Palpi obliquely ascending, twice the length of head; second 
joint slightly fringed above; third joint half as long assecond, smooth. 
LegS smoothly scaled. Fore wings: Apex acute; vein 2 from near 
lower angle; 3 from lower angle; a vesicle from veins 2 to 4; 4 and 5 
from middle of discocellular; 6 from below upper angle; areole small; 
7 from areole; 8 to 10 stalked from areole; 11 free. Hind wings: 
Veins 3 and 4 from lower angle; 5 above lower angle; 6 and 7 from 
upper angle. 

Type of genus. — Goednes abnormalis Schaus. 

GOEDNES ABNORMALIS, new aped*. 

Male. — Palpi: Second joint cinnamon tipped with white; third 
joint dark brown. Body dull gray. Wings light gray irrorated with 
slightly darker scales, the lines and shades pale cinnamon brown; a 
terminal brown black line. Fore wings: Subbasal and antemedial 
outcurved shades, the latter interrupted in cell anteriorly by a small 
white spot; a large white spot at end of cell between veins 2 and 4, 
followed by the outcurved medial shade; a postmedial outcurved 
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line, edged on costa by a white line, followed by a large cinnamon 
shade; a whitish shade at apex. Hind wings: A broad medial and 
postmedial shade, not reaching costa, which is white to subterminal; 
the subterminal shade outwardly edged with whitish gray. Wings 
below cinnamon brown; faint darker postmedial lines. Fore wings: 
The white spots well defined. Hind wings: A darker antemedial 
shade. 

Expanse. — 17 mm. 

Habitat. — Geldersland, Surinam. 

Type. — Cat. No. 19776, U.S.N.M. 

Genus LUTOGON1A Schaus. 

Lutogonia Schatih, Ann. Mag. Nat. Hist., 1913, p. 30. 

Female. — Palpi porrect twice the longth of head; second joint 
fringed below with long hairs; third joint smoothly scaled, the tips 
blunt. Antonnae minutely ciliated. Legs smooth. Fore wings: 
Costal margin straight, outer margin rounded; vein 3 from before 
angle; 4 and 5 from lower angle; 6 from upper angle; arcole very 
narrow; 7 from end; 8, 9, 10 stalked; 11 free. Hind wings: Outer 
margin slightly incurved opposite cell; veins 3 and 4 from a point; 
5 from lower angle; 6 and 7 from upper angle. 

Type of genus . — Lutogonia simplex Schaus. 

Genus TRAUAXA Walker. 

Trauaxa Waikkr, Cat. Brit. Mus., vol. 34, 1865, p. 1216. 

Male. — Palpi obliquely ascending, as long as head and thorax; 
second joint heavily fringed above; third joint short, acuminate, 
fringed at base. Antennae bipectinate. Legs smooth. Fore wings: 
Veins 3, 4, 5 equally apart; 6 noar upper angle; 7, 8, and 9, 10 from 
areole; 11 free. Hind wings: Veins 3 and 4 from lower angle; 5 
above angle; 6 and 7 from upper angle. 

Type of genus. — Trauaxa obliqualis W alker==17ypmo lua Druce. 1 

Genus PHALAENOSTOLA Grote. 

Phalaenostola Grotk, Trans. Amer. Eat. Soc., vol. 4, 1873, p. 302. 

Male. — Palpi upeurved, reaching well above head; second joint 
coarsely scaled with longer hairs behind; third joint half the length 
of second with longer hairs behind. Antennae pectinated. Legs 
smoothly scaled. Fore wings: Veins 3, 4, 5 equally apart; 6 close 
to upper angle; 7, 8, and 9, 10 from areole; 11 free. Hind wings: 
Veins 3 and 4 from lower angle; 5 above angle; 6 and 7 from upper 
angle. 

Type of genus. — Phalaenostola larentioides Grote. 


» > Biol. Ontr.-Amer., Hot., vol. t, 1880, p. 49B, pL 84, fig. S. 
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Genus OCALARIA Schaus. 

Ocalaria Schaus, Proc. U. S. Nat. Mtu., vol. 30, 1906, p. 132. 

Male. — Palpi obliquely ascending; second joint four times the 
length of head, moderately scaled; third joint as long as second, 
smooth. Fore wings: Veins 3, 4, 5 apart; 6 below upper angle; 
aroole broad; 7, 8, and 9, 10 from areole; 11 free. Hind wings: 
Veins 3 and 4 from lower angle; 5 well above angle; 0 and 7 from 
upper angle. 

Type of genus. — Ocalaria guarana Schaus. 

This genus also includes: 

Ocalaria 4. oceUata ( Thyridospila) Walker, Cat. Brit. Mus., vol. 33, 
1865, p. 1027. 

Ocalaria dioptica ( Dialithis ) Walker, Cat. Brit. Mus., vol. 33, 1865, 
p. 1077 - Oycbpteryx hnacrops, Felder and Rogenhofer Reise Novara, 
pi. 120, fig. 15. 

Ocalaria oculata ( Cyclopteryx ) Druce, Biol. Centr.-Amer., Het., 
vol. 2, 1898, p. 524, pi. 97, fig. 25. 

Ocalaria pavo Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 1913, 
p. 31. 

OCALARIA PAVniA, new (pec In. 

Female. — Head, collar, and thorax mottled gray and brown. 
Abdomen ocher white with a few brown irrorations. Wings whitish 
irrorated with brown, thinly so on hind wings; a sub terminal dentate 
brown line. Fore wings: Costa finely dark brown; lines very fine, 
wavy, brown; antemedial inbent; a small black ocellus with a white 
point and yellow ring at end of cell, followed by the postmedial 
which crosses discocellular; an outer line, outcurved below costa; a 
subapical black spot surmounted by a white point and some metallio 
green scaling; a brown streak from ocellus to termen which is suffused 
with brown. Hind wings: A faint antemedial line; a fine streak on 
discocelluW ; a postmedial line; an interrupted terminal line. Wings 
below the same as above. 

Expanse. — 26 mm. 

Habilal . — Rio Janeiro, Brazil. 

Type.— Cat. No. 19777, U.S.N.M. 

SANTIAXIS, new genus. 

Male. — Palpi obliquely upbent, twice the length of head; second 
joint moderately scaled; third joint smooth, one-third as long as 
second. Antennae bipectinate. Tibiae rather short, smoothly 
scaled. Fore wings broad; outer margin obliquely rounded; a deep 
triangular fold on subcostal underneath at base; veins 3, 4, 5 near 
together; 6 below upper angle; 7, 8 and 9, 10 from areole; 11 free. 
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Hind wings: Cell short; veins 3 and 4 from lower angle; 5 a little 
above angle; 6 and 7 from upper angle. 

Type of genua. — Santioxis copima Schaua. 

SANTIAHS COPIMA, new ipeclae. 

Male. — Body and wings slate brown; abdomen with browner irror- 
ations above. Wings: Lines dark brown; a terminal blaok line 
inwardly finely edged with gray, and intersected by veins; cilia pale 
tipped. Fore wings: Antemedial fine, inbent on costa, then out- 
curved from middle of cell, on costa edged by a white line inwardly; 
a faint medial line, almost vertical; postmedial slightly curved around 
reniform, outwardly finely gray edged; reniform yellow brown with 
two fuscous brown points and a similar shade beyond anostomosing 
with postmedial. Hind wings: Two large points on discocellular; 
antemedial and postmedial lines as on fore wings. Underneath gray- 
ish white irrorated with brown. Fore wings: Outer third brownish 
with a macular subterminal white line; antemedial, medial, and post- 
medial lines, the last edged with white outwardly. Hind wings with 
the two lines minutely wavy dentate. 

Expanse. — 15 mm. 

Habitat. — Santiago, Cuba. 

Type.— Cat. No. 19778, U.S.N.M. 

AGGUSTIANA, new genus. 

Male. — Palpi porrect, three times the length of head; second joint 
with triangular tuft above. Antennae pectinated. Legs smooth. 
Wings broad. Fore wings: Vein 3 before lower angle; 4 from lower 
angle; 5 slightly above angle; 6 from upper angle; 7, 8, and 10 from 
areole; 11 free. Hind wings: Veins 3 and 4 from lower- angle ; 5 well 
above angle; 6 and 7 from upper angle. 

Type of genus. — Gvstiana Ubitina Druce. 1 

The genus includes also: 

Aggvstiana limaea (Gvstiana) Druce, Biol. Centr.-Amer., Het., voL 
1, 1890, p. 42 6, pi. 35, fig. 2. 

Aggvstiana intermedia (Gvstiana) Druce, Biol. Centr.-Amer., Het., 
vol. 2, 1898, p. 522, pi. 97, fig. 21. 

Aggvstiana mecyanalis (Gvstiana) Druce, Biol. Centr.-Amer., Het., 
vol. 2, 1898, p. 523, pi. 97, fig. 22. 

Aggvstiana nigripalpis (Gvstiana) Druce, Biol. Centr.-Amer., Het., 
vol. 2, 1898, p. 523, pi. 97, fig. 23. 

Aggvstiana guarda (Gvstiana) Schaus, Trans. Amer. Ent. Soc., vol. 
30, 1904, p. 168. 

Aggvstiana undilinea (Gvstiana) Schaus, Ann. Mag. Nat. Hist., ser. 
8, vol. 11, 1913, p. 29. 

Aggvstiana max (Gvstiana) Dyar, Froc. U. S. Nat. Mus., voL 47, 
1914, p. 386. * 

i Biol. voL 1, WQ0,p.4»,pl. 1. 
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AGGUSTUHA VRA01UUI8. new ipeeiee. 

Male. — Palpi light brown with darker irrorations. Head and tho- 
rax whitish gray irrorated with brown; the collar tinged with light 
brown. Fore wings gray; a fine brown inbent, wavy, antoraedial 
line; a postmedial brownish fascia, edged by the medial and post- 
medial lines, the former passing across the dark brown discocellular 
streak, the latter wavy and not pale-edged as in A. limaea Druce; a 
fine wavy subtcrminal line. Hind wings dull gray; a fine dark ter- 
minal lino, straight, not cronulato as in A. limaea. 

Expanse . — 24 mm. 

Habitat . — Zacualpan, Mexico. 

Type. — Cat. No. 19779, U.S.N.M. 


Genus PH1LOMETRA Grote. 

Philometra Grote, Truiis. Amer. Ent. Soc., vol. 4, 1872, p. 08. 

Male. — Palpi very long, porroct, slightly fringed above near base. 
Antennae pectinated. Wings broad. Fore wings: Veins 3, 4, 5 
equally apart; 6 below upper angle; 7, 8 and 9, 10, from areole; 11 
free. Hind wings: Veins 3 and 4 from lower angle; 5 well above 
angle; 6 and 7 from upper angle. 

Type of genus. — Philometra longildbris Grote, which sinks as a syno- 
nym of metonalis ( Herminia ) W alker . 1 ™ gaoealis ( Epizeuxis ) Walker.* 

Genus DERCETIS Grote. 

Dereetu Grote, Bull. U. 8. Geol. Survey, vol. 4, 1878, p. 186. 

Male. — Palpi long, porrect, four times as long as head; second joint 
with triangular tuft above near head ; third joint short, acute, slightly 
fringed above. Antennae bipectinate. Legs smoothly scaled. Fore 
wings: Outer margin sinuous; veins 3, 4, 5, equally apart; 6 below 
upper angle; areole very small; 7, 8 and 0, 10, from areole; 11 free. 
Hind wings: Veins 3 and 4 and 6 and 7 stalked; 5 from near lower 
angle. 

Type of genus . — Dercetis vitrea Grote. 

DERCETIS POLYIDUS, new (pedM. 

Male . — Palpi white irrorated with dark gray. Body creamy white 
irrorated with light brown. Fore wings brownish white; costal 
and outer margins finely striated with brown; lines fuscous brown on 
costa, heavily marked, otherwise light brown, indistinct; a subbasal 
spot on costa; antemedial outcurved below cell; an oblique spot on 

> Oat Brit. Hu*., vol. 1«, 18H, p. 2M. • Idem, vol. It, 18H, p. *7*. 
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costa above orbicular, which is very small; reniform consisting of . a 
yellow white shade surrounded by dark spots, the one behind largest; 
postmedial finely wavy, outcurved, followed by a fuscous shade from 
vein 5 to termen at vein 4; a well-marked fine dark terminal line. 
Hind wings white, the termen shaded with light brown; a dark brown 
terminal line. Wings below white. Fore wings : Costa and apex with 
dark striae ; a fuscoUs shade from costa postmedially to termen at vein 
4. Hind wings thinly striated with brown except below cell ; the apex 
more heavily striated; a dark discal line; a postmedial line; subter- 
minal line interrupted from vein 4 to near inner margin. 

Expanse. — 19 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. 19810, U.S.N.M. 

MRCBTI8 PBKDICCAS, new tiMCtaa. 

Male. — Body and fore wings gray brown. Abdomen with fine whit- 
ish segmental lines. Fore wings: The brown scaling forming fine 
lines; traces of an antemedial and a postmedial lunular dentate fine 
darker line. Hind wings whitish ocher, suffused with brown; traces 
of a postmedial and a subterminal line toward inner margin, the latter 
line angled. Hind wings below white irrorated with brown, less so on 
inner margin. 

Expanse. — 9 mm. 

Habitat. — Taboga Island, Panama. 

Type. — Cat. No. 19811, U.S.N.M. 

MHCITIS IPHIASt turn *p*clM. 

Male. — Body gray; abdomen with pale segmental lines. Fore 
wings gray, finely mottled with grayish brown; lines fine indistinct 
brown, originating from fuscous costal spots; antemedial wavy, verti- 
cal; postmedial outcurved beyond cell, dentate lunular; reniform 
white and light brown crossed by a dark brown line; an interrupted 
terminal dark line. Hind wingB white shaded with pale grayish 
brown; a terminal dark line. Fore wings below gray, the costa white 
crossed by dark striae; reniform white crossed by a dark line; a fus- 
cous streak on costa above it; a subterminal dark line on costa* 
Hind wings below white mottled with brown, chiefly on costa; a brown 
discal spot; postmedial and subterminal brown lines; an interrupted 
fuscous brown terminal line on both wings. 

Female grayer. Fore wings: The lines more distinct, not originating 
from costal spots; reniform inwardly white, outwardly yellow; a whit- 
ish subterminal line. Hind wings: A fine postmedial line; a whitish 
subterminal line; the terminal line on both wings finer than in male. 
Fore wings below dull brown ; the costa medially irrorated with white; 
reniform as above. Hind wings below brown irrorated with white, the 
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inner margin broadly white; the dark line on discocellular inwardly 
edged with white; a dark brown postmodial line; subterminal line 
white. 

Expanse. — Male, 12 mm.; female 16 mm. 

Habitat. — Cayenne, French Guiana. 

Type . — Cat. No. 19812, U.S.N.M. 

This may be the samo as iho North American D. pygmaea Grote. 

Possibly sexes of different species. 

Genus GUSTIANA Walker. 

Gu8tiana Walker, Oat. Brit. Mus., vol. 24, 1802, p. 1099. 

Qaalu Walker, Cat. Brit. Mus., vol. 34, 1865, p. 1128. 

Male. — Palpi long, porroct; second joint fringed above at base; 
third joint upturned. Antonnao pubescent ciliate. Legs smooth. 
Wings: Outer margins angled. Foro wings: Vein 3 from lower 
angle; 4 and 5 apart, above angle; 6 from upper angle; areole very 
large; 7, 8, and 9; 10 from end of areole; 11 free; costal vein ap- 
proximating 11. Hind wings: Veins 3 and 4 from lower angle; 
5 above angle; 6 and 7 from upper angle. 

Type of genus. — Gustiana subflexata Walker =*Platydia abditalis 
Walker 1 — Ilmninut? figuralis Walker 2 *=Gaala dispunctalis Walker. 3 

Genus HORMISA Walker. 

Hormisa Walker, Cat. Brit. Mus., vol. 16, 1858, p. 74. 

Litognatka Grote, Bull. Buffalo Soc. Nat. ScL, vol. 1, 1873, p. 85. (Type, L. 
nubili/ascia Grote= absorplalis ( Hormisa) Walker. 4 

Sisyrhypena Grote, Can. Ent. , vol. 5, 1873, p. 227. (Type, S . pupillaris Grote, 
which sinks as a synonym of Hormisa T orci/eralis Walker.) * 

PallacMra Grote, Can. Ent., vol. 9, 1877, p. 197. (Type, P. bxviltala Grote.)® 

Male. — Palpi obliquely ascending; second joint four times the 
length of head, slender, thinly fringed above; third joint half the 
length of second, smooth. Antennae pectinated with small tuft at 
one-third from base. Wings broad. Fore wings: Costa straight; 
apex not acute; outer margin obliquely rounded; voin 3 from before 
lower angle; 4 and 5 slightly apart; 6 from upper angle; 7, 8, and 9, 
10 from aroole; 11 free. Hind wings: Outer margin straight from 
vein 7 to vein 2; 3 and 4 from lower angle; 5 well above angle; 6 and 
7 stalked. 

Type of genus. — 77. absorplalis Walker. 

Genus ATOPOMORPHA Warren. 

Atopomorpha Warren, Trans. Ent. Soc. Lond., 1889, p. 252. 

Male. — Palpi upeurved, reaching above head; third joint with 
long hairs on inner side. Antonnao pubescent ciliate with hairy tuft 

» Cat. Brit. Mus., vol. 10, 1858, p. 11. 

* Trans. Ent. Boo. Ii<*nd., aer. 3, vol. 1, 1862, p. 112. 

• Oat. Brit. Mus., vol. 34, 1805, p. 1129. 

10600° — Proc.N.M.vol.50 — 10 22 


« Idem, vol. 10, 1858, p. 74. 

» Idem, vol. 10, 1858, p. 235. 

« Can. Ent., vol. 9, 1877, p. 198. 
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before middle. Legs smooth; fore tibiae with short process; hind 
tibiae with fringe of hairs. Fore wings narrow; outer margin 
obliquely sinuous; veins 3, 4, 5 from lower angle; 6 noar upper angle; 
areole narrow; 7 from end of aroole; 8 and 9 on short stalk; 10 from 
areole above; 11 free. Hind wings produced below apex, slightly 
incurved from vein 4 to anal angle; veins 3 and 4, and 6 and 7 
shortly stalked ; 5 well above angle. 

Type of genus. — Atopomorplm smgvlaris Warren. 

I am inclined to believo that Z anclognatha ? denisi Felder and 
Rogenhofer, 1 is the female of Atopomorpha singvlaris Warren, in 
spite of their dissimilarity. 

Genus MEGATOMIS Hubner. 

Megatomis Hujiner, Verz. bek. Sehmett., 1816, p. 342. 

JTomogramma Guknee, Belt, et Pvral., 1854, p. 88. Type, H. mialvt Guen£e*» 
Megatomis larratesalis 2 Walker. 

Angara Walkeii, Cat. Brit. Mus., vol. 34, 1865, p. 3128. Type, A. interruplalis 
Walker *= McgatomU polydctuaalh ? Walker, 3 the latter name having priority. 

Batyma Sen Airs, Tree. U. S. Nat. Mus., vol. 30, 1900, p. 130. Type, B. onesalis 
Sc’haus. 

Male . — Palpi long, upeurved, reaching beyond bead; third joint 
with long hairs on inner side. Antennae pubescent ciliate with tuft 
usually at middle of shaft. Foro tibiae and base of tarsi densely 
scaled. Fore wings: Outer margin irregular; veins 3, 4, 5 equally 
apart; 6 from upper angle; 7, 8 and 9, 10 from areole, which is small 
or narrow; 11 free. Hind wings: Veins 3 and 4 from lower angle; 5 
above angle; 6 and 7 from upper angle. 

Type of genu s . — Megatomis mimalis Hubner = Homogramma hu- 
moralis Guenfie. 4 

The genus also includes: 

Megatomis addalialis (TIomogramma) Guen6o, Delt. et Pyral., 1854, 
p. 90. 

Megatomis mamrialis {Ilomogramma) Guen6e, Delt. etPryal., 1854. 
p. 90“= Megatomis augiasalis Walker Cat. Brit. Mus., vol. 16, 1858, p. 
144. 

Megatomis moribundalis (. Eomogramma ) Guen6e, Delt. et Pyral., 
1854, p. 91. 

Megatomis lysippusalis Walker, Cat. Brit. Mus., vol. 16, 1858, 
p. 146. 

Megatomis leosalis Walker, Cat. Brit. Mus., vol. 16, 1858, p. 147. 
The type, a male, has no antennae and may not belong here. 

Megatomis hastiferalis ( Bleptiua ) Walker, Cat. Brit. Mus., vol. 16, 
1858, p. 243. 


* Relae Novora t 1873, pi. 130, fig. 28. 

• Oat. Brit. Mus. | vol. 10, 1850, p, 884. 


1 Idem, vol. 10, 1858, p. 145. 
4 Belt, et Pyral., 1864! p. 00. 
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Megatomis otisalis Walker, Cat. Brit. Mus., vol. 16, 1858, p. 244. 

Megatomw styrusalis Walker, Cat. Brit. Mus., vol. 19, 1859, p. 866, 
the femfile of ophelasalis {Bleptina) Walker, Cat. Brit. Mus., vol. 19, 
1859, p. 868. 

MegaUmiis euphronialis Walker, Cat. Brit. Mus., vol. 19, 1859, p. 
885. 

Megatomis compia ( ThyridospUa ) Walker, Cat. Brit. Mus., vol. 33, 
1865, p. 1026. 

Megatomis acuminatalis (Platydia) Walker, Cat. Brit. Mus., vol. 
33, 1865, p. 1026. 

The types of the last two species are females and they may possibly 
not belong here. 

Megatomis remulcem Felder and Rogonhofer, Reiso Novara , 1873, 
pi. 120, fig. 3. 

Megatomis mikani Felder and Rogenhofer, Reiso Novara , 1873, pi. 
120, fig. 31. 

Megatomis terricola Moschler, Lop. Surinam, vol. 3, 1880, p. 472. 

Megatomis bidentalis Warren, Trans. Ent. Soc. Lond., 1889, p. 243. 
Probably belongs to a different genus. 

Megatomis lyecus (. Bleptina ) Druce, Biol. Oentr.-Amer., Hot., vol. 
1 , 1891, p. 457 (pi. 37, fig. 19, female) — Megatomis antonia Druce f 
Biol. Centr.-Amer., Hot., vol. 1, 1891, p. 468, pi. 38, figs. 26, 26a, 
male. 

Megatomis anna. Druce, Biol. Centr.-Auior., Het., vol. 1, 1891, p. 
467, pi. 38, figs. 21, 21a, 22. 

MegaUmiis lysizona Druce, Biol. Centr.-Amer., Het., vol. 1, 1891, 
p. 467, pi. 38, figs. 23, 23a, 24. 

Megatomis anthippe Druce, Biol. Centr.-Amer., Ilet., vol. 1, 1891, 
p. 468, pi. 38, figs. 25, 25a. 

MegaUmiis mayo {Periphrage) Druce, Biol. Centr.-Amer., Ilet., vol. 
1, 1891, p. 468, pi. 38, figs. 27, 27a. * 

¥ MegaUmiis anyte {. Periphrage ) Druce, Biol. Centr.-Amer., Het., 
vol. 1, 1891, p. 469, pi. 38, figs. 28, 28a. 

Megatomis trirvidalis Dognin, Hot. Am6r. Sud, fasc. 8, 1914, p. 57. 

MEGATOMIS BREVEUNEALIS, new species. 

Male . — Body and fore wings purplish slate color. Fore wings: 
Costa striated with yellow buff; antemedial line fuscous brown, out- 
bent; orbicular round, yellow buff, edged with fuscous brown; reni- 
form similar, narrow, incurved, followed by a yellow point; post- 
medial line bluntly outanglcd on costal margin, incurved, almost 
touching reniform, white, inwardly shaded with dark brown, and 
followed by a greyish shade and some yellow buff mottling, chiefly 
towards inner margin; sub terminal line yellow buff, angled and in- 
curved from below vein 6 to vein 3, then again incurved, preceded 
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by a fuscous brown shade, which crosses the line at vein 7 to apex; 
a dark terminal line. Hind wings tinged with brown; the postmedial 
white lino and buff shading only from vein 4 to vein 2. Fofre wings 
below dull greyish brown, the costal margin mottled with yellow 
buff; a faint discoceHular streak and postmedial line; subtcrminal 
buff white spots from costa to vein 6. Hind wings below brown 
thickly irroratod with buff; a dark postmedial line; sub terminal line, 
whitish, macular, better marked on fold and at anal angle. 

Expanse . — 28 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. 19813, U.S.N.M. 

MEGATOMIS SEMIOTHISA, new speck*. 

Male . — Body and wings pale lilacine brown, with a few dark striae 
and irrorations. Fore wings: An antemodial dark line, very faint; 
orbicidar small yellowish white, darker edged; reniform similar, 
linear, oblique; postmedial line remote, very fine, fuscous, edged out- 
wardly with white, then with light brown, which is divided by a dark 
brown sub terminal line, geminate towards inner margin; these lines 
and shades close together forming a sub terminal fascia; a terminal 
dark lunular line. Hind wings similar, without the antemedial line. 
Wings below whitish buff, striated with brown; a single fine post- 
medial line, rather indistinct. 

Expanse . — 26 mm. 

Habitat. — Rockstono, British Guiana. 

Type. — Cat. No. 19814, U.S.N.M. 

MEGATOMIS SUBMARCATA, new epeclae. 

Male . — Palpi outwardly dark brown. Frons brown; vertex white. 
Collar and thorax irrorated with brown. Abdomen grey brown, moro 
darkly irrorated; whitish segmental lines; basal segment whitish buff. 
Fore wings: Costal margin whitish buff striated with brown, except 
apically; base and medial space dark brown; outer space lighter 
brown, the tormen shaded with white from apex to vein 4, and at 
tomus; antemodial lino ou tangled, white; orbicular linear, oblique, 
white; reniform white, narrower in front, expanding behind; post- 
medial outangled on costa, fuscous, inbent sinuous, white from vein 
6 to inner margin. Hind wings brown, shaded with fuscous medially; 
postmedial line broad, white; a subterminal whitish line expanding 
at anal angle; a terminal fuscous brown line on both wings. Wings 
below mottled white and buff with dark brown striae; lines heavy, 
brown black; a terminal wavy dark line. Fore wings: Antemedial in 
cell before the oblique white orbicular; medial space in cell brown 
black; a dark curved line on discoceHular followed by a white shade; 
postmedial lino vertical; dark spots from vein 6 to apex. Hind 
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wings: A vertical antemedial line; postmedial outcurved; sub ter- 
minal faintly indicated by fine darker shadings. 

Expanse, — 23 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. 19815, U.S.N.M. 

MSGAT0M1S HERM1A, new specie*. 

Female. — Body and wings purplish slate color. Fore wings: 
Antemedial line white, preceded by a bright brown shade; cell and 
medial space below it dark brown; orbicular small, white; reniform 
linear, white, continuing as a white line to inner margin, followed 
by a bright brown shado; some buff brown irrorations on costa; a sub- 
terminal fuscous brown irregular shade; postmedial line dark brown 
only traceable on costa; termen paler shaded, interrupted by a 
brown shado at vein 4; a dark terminal line. Ilind wings: A medial 
white line as on fore wings, proceeded by a dark brown shade; a darker 
outer line, outangled at vein 5, then incurved to near medial line, 
limiting the dark Bliadings; veins terminally broadly darker slate 
color. Fore wings below yellow brown to postmedial fine dark line, 
striated with darker brown; inner margin greyish; outer space fus- 
cous grey; a subterminal faint whitish line followed by small black 
spots above veins 0 and 7 ; a terminal white shade below apex and at 
vein 3. Hind wings below fuscous grey irrorated with white; medial 
and postmedial lines fine, dark brown, edging a broad yellow brown 
space; subterminal fine, whitish, partly edged with dark brown 
shading. 

Expanse. — 19 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. 19816, U.S.N.M. 

Genus T ARISTA Schaus. 

Tariita Schaus, Ann. Mag. Nat. Hist.., ser. 8, vol. 11, 1913, p. 23. 

Male. — Palpi upturned, second joint fringed with hair above, 
third joint very short. Antennae pubescent ciliate with raised tuft 
about middle of shaft. Fore tibiae and tarsi with long tufts of hair. 
Fore wings narrow; vein 3 before lower angle; 4 and 5 from lower 
angle; 6 below upper angle; areole narrow; 7, 8, and 9 on long stalk, 
10 from end of areole; 11 free. Hind wings: Veins 3 and 4, and 6 and 
7 from angles; 5 from near lower angle. 

Type of genus. — Tarista morosa Schaus. 

The genus includes also: 

Tarista nigrirenalis ( Bleptina ) Guen6e, Delt. et Pyral, 1854, p. 68. 
— Benia lytocalis Walker, Cat. Brit. Mus., vol. 19, 1859, p. 881. 
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Tarista lydia ( Aristaria ) Druce, Biol. Centr. Amer., Het., vol. 1, 
1891, p. 458, pi. 37, figs. 20, 20a. 

Tarista lycaon ( Aristaria ) Druce, Biol. Centr. Amer., Het., vol. 1, 
1891, p. 459, pi. 37, fig. 22. 

Tarista ricalis (Aristaria) Schaus, Proc. U. S. Nat. Mus., vol. 30, 
1906, p. 126. 

Tarista cacalis (Benia) Schaus, Proc. U. S. Nat. Mu9., vol. 30, 1906, 
p. 127. 

Tarista stolalis (Aristaria) Schaus, Proc. U. S. Nat. Mus., vol. 30, 
1906, p. 127»= Tarista innocua Schaus, Ann. Mag. Nat. Hist., ser. 8, 
vol. 11, 1913, p. 25. 

Tarista mfipaljns Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 
1913, p. 24. 

Tarista invida Dognin, Lep. Ain6r. Sud, fasc. 8, 1914, p. 69. 

TARISTA ALBXAPICALIS. new special. 

Male . — Body dark brown; abdomen terminally with white seg- 
mental lines. Wings purplish brown. Fore wings: Antemodial 
fuscous points on veins; an orbicular white point; reniform large, 
ochreous brown, inwardly edged by a white crescent; a fine post- 
medial fuscous brown line, outangled beyond cell; a subterminal 
broad dark brown line from apex, parallel with postmedial below 
vein 7; a terminal white spot just below apex, including cilia, sur- 
mounted by a black point; a terminal dark line. Hind wings: Disk 
browner shaded; postmedial and sublerminal, straight and parallel 
as on fore wing, terminating in a white shade at anal angle, which 
is distinctly produced; the sub terminal is crossed by a whitish line 
near anal angle. * 

The female is almost similar; an antemodial wavy brown line; 
anal angle of hind wings rounded and without white. 

Expanse. — Male, 20 mm.; female, 24 mm. 

Habitat. — Male: Trinidad River, Panama; female, Peru. 

Type. — Cat. No. 19817, U.S.N.M. 

Genus ZANCLOGNATHA Lederer. 

Zandognatha Lepeker, Noct. Eur., 1857, p. 211. 

Pityolita Gkotk, Bull. Buffalo Soc. Nat. Sci., vol. 1, 1873, p. 39. (Type, Herminia 
pedipilalii Guenee, Belt, et Pyral., 1854, p. 67.) 

Cleptomita Grote, Trans. Amer. Ent. Soc., vol. 4, 1873, p. 301. (Type, C. afrv 
lineella Grote.) 

Male . — Palpi upeurved reaching well above vertex, shortly 
fringed; third joint less than half the length of second, roughly 
scaled with some longer hairs behind. Antennae pubescent ciliate 
with small tuft before the middle. Wings broad. Fore wings: 
Veins 3 ancf 4 from lower angle; 5 slightly above angle; 6 from upper 
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angle; 7, 8 and 9, 10 from narrow areolo; 11 free. Hind wings: 
Veins 3 and 4 very shortly stalked or from angle; 5 well above angle; 
6 and 7 from upper angle. 

Type of genus. — Paraculax tarsiplumalis IlObner. 

Genus CHYTOLITA Grote. 

Chytolila Grote, Trans. Arner. Ent. Roc., vol. 4, 1873, p. 300. 

Male. — Palpi obliquely ascending; second joint four times the 
length of head, roughly scaled and fringed behind; third joint roughly 
scaled, one-fourth the length of second. Antennae pubescent ciliate 
with small tuft or swelling at one-third from base. Fore tibiae with 
long sheath containing flocculent scales. Wings broad. Fore wings: 
Outer margin rounded; veins 3, 4, 6 equally and well apart; 6 near 
upper angle; 7, 8 and 9, 10 from areole; 11 free. Hind wings: Veins 
3 and 4 from lower angle; 5 well above anglo; 6 and 7 stalked. 

Type of genus. — Ilerrnlnia morbidalis Guen6e.' 

Genus CHARMOD1A Moschler. 

Channodia MBhohler, Beitr. Rclimctt. -Fauna Surinam, pt. 5, 1882, p. 366. 

Male. — Palpi upeurved, angled above vertex and reaching to 
near end of abdomen. Antennae pubescent with long cilia. Legs 
smooth; fore tibiae with moderate process. Fore wings: Outer 
margin rounded; veins 3, 4, 5 from lower angle equally apart; 6 close 
to upper angle; 7, 8 and 9, 10 from areole; 11 free from middle of 
cell. Hind wings: Veins 3 and 4, and 6 and 7 stalked; 5 near lower 
angle. 

Type of genus. — Oharmodia vectis Moschler >» Ilypenodes lysieona 
Druce * =» Mastigoplborus pasithea Schaus. 3 « 

Genus LOPHOPHORA Moschler. 

Lophophora MBhchler, Lep. Porto Itieo, 1890, p. 227. 

Mcde.i — Palpi thickly scaled; second joint angled back over head, 
third joint reaching thorax. Antennae pubescent. Legs smooth. 
Fore wings: Vein 3 well before lower angle; 4 and 5 from lower 
angle; 6 from upper angle; areole small, narrow; 7, 8 and 9, 10 
from areole; 11 free. Hind wings: Veins 3 and 4 shortly stalked; 
5 from above angle; 6 and 7 shortly stalked. 

Type of gem*. — Lophophora clanymoides Moschler. 

Herminia 1 thaumasdlis Walker, Cat. Brit. Mus., vol. 16, 1858, 
p. 109, probably belongs hero; the type is a female and bears a 
resemblance to L. clanymoides. 

i halt, ot Tyrol., lfiM, p. SO, pi. 0, llg. 3. 

* Biol. Centr.-Amer., Het., vol. 1, 1891, p. 441, pi. 80, fig. 2. 

* Ann. Mag. Nat. Elat., aer, 8, vol. 11, 1913, p. 0. 
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LOPHOPHORA EVAN, new specie*. 

Male. — Palpi outwardly, head, collar, and thorax fuscous brown. 
Abdomen light brown; segmental white lines; a fuscous dorsal patch 
at base. Pore wings: Baso fuscous brown followed by a white shade; 
medial space light brown, darker shaded at center and on discocellular; 
a postmedial white shade, ou tangled at vein 4, followod by a fuscous 
shade from vein 6 to costa; a dark brown shade at tomus, outer 
margin otherwise slate grey, interrupted by a whitish shade from 
angle of postmedial to tormen. ITind wings whitish thickly irrorated 
with dark brownish grey; a darker medial shade and postmedial lino, 
the latter followed by a clear white shade from vein 5 to inner margin; 
subterminal shado darkest from vein 3 to inner margin. Fore wings 
below dark grey; a black line on discocellular; some orange scaling 
above it. Hind wings below white; some brown striae and irrora- 
tions; costa near base shaded with orange; a fine black line on disco- 
collular; medial and postmedial yellowish shades; a subtorminal 
dark brown line. 

Expanse . — 15 mm. 

Habitat. — St. Jean Maroni River, French Guiana. 

Type. — Cat. No. 19818, U.S.N.M. 

PA LT HI SO MIS, new genus. 

Male . — Antonnao pubescent ciliate. Palpi: second joint obliquely 
ascending, four times the length of head; third joint sharply angled 
back, long, terminating in long curly hairs. Body slender; legs 
smoothly scaled. Fore wings: Apex acute; outer margin produced; 
vein 3 from lower angle; 4 and 5 near together, slightly above angle; 
6 from upper angle; areole long and narrow, 7, 8 and 9, and 10 from 
areole; 11 free. Hind wings: Veins 3 and 4, and 6 and 7 shortly 
stalked; 5 above lower angle. 

Type of genus. — Hemiinia baresalis Walker 1 — Bleptina pmiciUalis 
Walker.* 

Genus G1ZAMA Walker. 

Gizama Walker, Oat. Brit. Mub., vol. 1G, 1858, p. 192. 

Male . — Palpi upcurvod to thorax; second joint shortly and densely 
scaled in front; third joint with long hairs on inner side. Antennae 
pubescent ciliate, dilated toward end. Legs moderately hairy. 
Fore wings narrow; apex acute; outer margin rounded, somewhat 
oblique; vein 3 before lower angle; 4 and 6 from lower angle; 6 from 
upper angle; 7, 8 and 9, 10 from end of areole; 11 free. Hind wings: 
Veins 3 and 4 shortly stalked; 5 well above angle; 6 and 7 very 
shortly stalked. 


1 Cat. Brit. Mm., vol. Id, 1859, p. 859. 

1 Tram. Ent. Soc. London, wr. 3, vol. 1, 1802, p. 1137. 
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Type of genus. — Gizama midasalis Walker. 

The genus also contains: 

Gizama cuculalis Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 57. 

GIZAMA BROHSONAUS. new 

Male . — Palpi brown outwardly, luteous inwardly. Hoad, collar, 
thorax, and foro wings fuscous brown ; a lateral spot on collar and fore 
tarsi yellowish ocher. Foro wings: Costal margin yellowish ocher, 
tinged with brown on extreme front edge; very faint traces of black 
antemedial and postmedial lines; terminal space irroratod with 
lilacine blue scales, ceasing on inner side in a straight line, outwardly 
leaving a terminal undulating brown line ; cilia fuscous gray mottled 
with ocherous. Abdomen and hind wings fuscous gray; a postme- 
dial black line; termen tinged with paler gray with the terminal line 
as on fore wings. Hind wings below grayer, and with brown discal 
spot on postmedial line, and subterminal shade. 

Expanse . — 37 mm. 

Ildbitat. — Poas, Costa Rica. 

Type. — Cat. No. 19819, U.S.N.M. 

I think tills is the Ilocana jmgasusalis of the Biologia, not Walker. 

GIZAMA UNDILINEALIS, new ipsclei. 

Male. — Head, collar, and thorax dark velvety brown. Abdomen 
and hind wings fuscous. Foro wings dark olive brown; costa yellow- 
ish white to close to apex; lines fine, fuscous, indistinct; antemedial 
wavily outbont; postmedial lunular, outeurvod beyond coll, incurved 
below it; roniform indistinct, fuscous, inwardly finely edged with 
ocherous; subterminul distinct, fine, ocherous, outwardly indicated 
by small dark spots on the otherwise ocherous terminal space; ter- 
minal triangular dark spots. Hind wings: A pale subterminal line 
below vein 5, angled to termen at vein 2. Hind wings below grayish, 
thickly irrorated with brown; a dark discocellular line; a postmedial 
line. 

Expanse . — 31 mm. 

Habitat . — Orizaba, Mexico. 

Type. — Cat. No. 19820, U.S.N.M. 

Genus PYRGION Druce. 

Pyrgion Drugs, Biol. Centr.-Amer., Het., vol. 1, 1891, p. 453. 

MaHe. — Palpi upeurved, reaching thorax behind; third joint clothed 
with long hairs. Antennae pubescent ciliate. Fore legs hairy with 
short process. Fore wings long and narrow; costa arched near base; 
apex acute; outer margin rounded; costa below with ridge of down- 
turned hairs; vein 3 near lower angle; 4 and 5 slightly apart from 
lower angle; 6 from upper angle; 7, 8, and 9, 10 from end of ar6ole; 
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11 free. Hind wings: Veins*3 and 4, and 6 and 7 on short stalk; 5 
well above lower angle. 

Type of genus. — Pyrgion menippusalis of the Biologia, not Walker, »* 
Scopifera repanda Schaus. 1 The species will stand as Pyrgion repanda 
Schaus.* 

Genus POENOMIA Schaus. 

Poenomia 8cha.hh, Ann. Mag. Nat. Hist., unr. 8, vol. 11, 1913, p. 36. 

Male. — Palpi upeurved, third joint longer than second, upturned, 
diverging with long tufts from its base on inner side. Antennae 
pubescent ciliato. Fore tibiae hairy. Wings narrow. Fore wings: 
Costal margin with fold at base below; veins 3, 4, 5 close together 
from lower angle; 6 near upper angle; 7, 8, and 9, 10 from areole; 1 1 
free. Hind wings: Veins 3 and 4, and 6 and 7 on Hhort stalk; 5 near 
lower angle. 

Type of genus. — Poenomia turjns Schaus. 

This genus also includes: 

Poenomia lerthalis ( Palthis ) Schaus, Proc. II. S. Nat. Mus., vol. 30, 
1906, p. 128. 

Poenomia maculata Schaus, Ann. Mag. Nat. Hist., ser. .8, vol. 11, 
1913, p. 35. 

Poenomia Tiiempsal Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 
1913, p. 36. 

Poenomia frigidalis Dognin, Hefc. Am6r. Sud, fuse. 8, 1914, p. 83. 

Genus REJECTARIA Guen6e. 

Rejec.ta.ria Guen^e, Dolt, et Pyrul., 1854, p. 85. 

Narcaea Druce, Biol. Oentr. Ainer., Hot., vol. 1, 1891, p. 449, pi. 30, figs. 21, 21a, 
24. Type, N. villosa Druce. 

Paromta Schaus, Ann. Mag. Nat. Hist., sor. 8, vol. 11, 1013, p. 23. Type, 
P. nigripunclata Schaus. 

Male. — Palpi curved back over head; second joint slender, thickly 
scaled; third joint with long tufts on inner side, reaching abdomen. 
Legs smooth; fore tibiae hairy and with process. Fore wings: Costa 
slightly depressed; outer margin obliquoly rounded; vein 3 close to 
lower angle; 4 and 5 from lower angle; 6 from upper angle; 7, 8, 9, and 
10 from areole; 11 free. Hind wings: Veins 3 and 4, and 6 and 7 on 
short stalk; 6 dose to lower angle. 

Type of genus. — Rejectaria cocytalis Guen6e. 

Casperia Walkor, Joum. Linn. Soc. Zool., vol. 9, 1868, p. 194. Type, 
C. erebipenrw Walker, is in all probability a synonym of Rejectaria 
Guen6e, or it may be an older name for Strathocles Druce. The spe- 
cies is unknown to me. 


1 Ann. Mng, Nnt. Hist., ser. 8, vol. 9, 1912, p. 208. 
* Figured In Biologia, 1891, pi. 87, figs. 10, 10c, 11. 
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The genus also includes: * 

Rejectaria cocytalis Guen6e, Delt. et Pyral., 1854, p. 86 =- RertuZa 
talausalis Walker, Cat. Brit. Mus., vol. 16, 1858, p. 168. 

Rejectaria erebalis Guen6e, Delt. et Pyral., 1854, p. 86 = Hypena 
moe8tali8 Walker, Cat. Brit. Mus., vol. 16, 1858, p. 81. 

'{Rejectaria thedalis ( Cycbpteryx ) Walker, Cat. Brit. Mus., vol. 16, 
1858, p. 91 ■= Physula jxilindia Felder and Rogenhofer, Reise Novara, 
1873, pi. 120, fig. 7. 

Rejectaria niciasalis ( Bertula ) Walker, Cat. Brit. Mus., vol. 16, 1858, 
p. 167. 

Rejectaria pharusalis (Bocana) Walker, Cat. Brit. Mus., vol. 16, 
1858, p. 185. 

Rejectaria rodmonalis (Gizama) Walker, Cat. Brit. Mus., vol. 16, 
1858, p. 193. 

Rejectaria lysandria. ( Simplida ■?) Druce, Biol. Centr.-Amer., Het., 
vol. 1, 1891, p. 448, pi. 36, figs. 19, 19a. 

Rejectaria anysis (Simplida?) Druce, Biol. Centr.-Amer., Het., vol. 
1, 1891, p. 448, pi. 36, figs. 20, 20a. 

TRejectaria maera (Simplida?) Druce, Biol. Centr.-Amer., Het., vol. 
1, 1891, p. 448, pi. 36, figs. 22, 22a, 23. 

Rejectaria vittosa (Narcaea) Druce, Biol. Centr.-Amer., Het., vol. 1, 
1891, p. 449, pi. 36, figs. 21, 21a, 24. 

Rejectaria mngas (Bleptina?) Druce, Biol. Centr.-Amer., Het., vol. 1, 
1891, p. 456, pi. 37, fig. 15. 

Rejectaria aratus (Bleptina?) Druce, Biol. Centr.-Amer., Hot., vol. 
1, 1891, p. 456, pi. 37, fig. 17. 

Rejectaria lyse (Bocana) Druce, Biol. Centr.-Amer., Het., vol. 1, 1891, 
p. 477, pi. 39, figs. 26, 26a. 

Rejectaria antorides (Bocana) Druce, Biol. Centr.-Amer., Het., vol. 1, 
p. 478, pi. 39, figs. 27, 27a. 

Rejectaria amicalis (Hypena.) Maassen, St iibel Reise, 1890, p. 153, 
pi. 7, fig. 19. 

Rejectaria atrax (Narcaea) Dognin, Le Naturaliste, 1891, p. 126; 
Lep. Loja, p. 97, pi. 10, figs. 14, 14a — Rejectaria splendida Schaus, 
Ann. Mag. Nat. Hist., ser. 8, vol. 9, 1912, p. 209. 

Rejectaria chisena (Neolterminia) Schaus, Proc. U. S. Nat. Mus., 
vol. 30, 1906, p. 121. 

Rejectaria pavlosa (Nicetas) Schaus, Proc. U. S. Nat. Mus., vol. 30, 
1906, p. 132. 

Rejectaria funebris (Strathodes) Schaus, Ann. Mag. Nat. Hist., ser 
8, vol. 9, 1912, p. 209. 

Rejectaria modestalis (Neohenninia) Schaus, Ann. Mag. Nat. Hist., 
ser. 8, vol. 9, 1912, p. 210. 

Rejectaria nigripunctata (Paromia) Schaus, Ann. Mag. Nat. Hist., ser. 
8, vol. 11, 1913, p. 23. 
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Rejectaria arenacea (Drepabopaljria) Schaus, Ann. Mag. Nat. Hist., 
ser. 8, vol. 11, 1913, p. 19. 

Rejectaria fulvibrunnea ( Neoherminia ) Dognin, Het. Am6r. Sud, 
fasc. 8, 1914, p. 61. 

Rejectaria paUescens ( Drepanopalpia ) Dognin, Het. Am6r. Sud, 
fasc. 8, 1914, p. 62. 

Rejectaria nucina ( Drepanopalpia ) Dognin, Hot. Am6r. Sud, fasc, 
8, 1914, p. 62. 

Rejectaria lineata ( Drepanopalpia ) Dognin, Hot. Am6r. Sud, fasc. 
8, 1914, p. 63. 

Rejectaria incola Dognin, Hot. Amor. Sud, fasc. 8, 1914, p. 70. 

1 Rejectaria gdUinalis ( Blemmatiat ) Folder and Rogenliofor, Reise 
Novara, 1873, pi. 120, fig. 22. 

1 Rejectaria carapa (Blemmatiat) Feldor and Rogonhofer, Reise 
Novara, 1873, pi. 120, fig. 34. 

The following two spocios, described from females, probably belong 
here: 

Bleptina rnrbiusalis Walker, Oat. Brit. Mus., vol. 16, 1858, p. 126. 

Bleptina prunescens Warren, Trans. Ent. Soc. Lond., 1889, p. 240. 

REJECTARIA PARVIPUNCTALIS, new ipeclee. 

Female . — Hoad, collar, thorax, and fore wings very dark brown. 
Abdomen and hind wings slightly dullor brown. Palpi with white 
ring on 2d joint, and white tip on 3d joint. Tarsi ringed with white. 
Wings: Terminal white spots on interspaces. Fore wings: Traces of 
fuscous antemedial, medial, and postmodial linos, the last followed 
by a more distinct outer lino, wavily dentate, outwardly edged with 
dull lilacino; reniform narrow, sinuous, outlined in white; subter- 
minal lino distinct, wavy, white. Hind wings: Traces of a dark 
postmedial line; a faint white, dentato, subterminal line. Wings 
below gray brown; dark discal points; postmedial line dentate and 
heavier on hind wings, outwardly edged with gray; subterminal line 
thick, white, wavily dentato; an interrupted dark lunular terminal 
line. 

Expanse. — 44 mm. 

Habitat. — Espiritu Santo, Brazil. 

Type . — Cat. No. 19821, U.S.N.M. 

REJECTARIA CUCOTAUS, new ipetM. 

Male. — Head, collar, and thorax brownish ocher. Abdomen dark 
gray brown, with pale segmental lines. Fore wings light ocherous 
brown, crossed by dark brown lines or shades; a basal and a subbasal 
shade; a fine, gominate, antemedial, vertical line; an inbent medial 
darker line, geminate from cell to inner margin, followed from below 
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reniform by another paler line; orbicular spot small, whitish; reni- 
form large, whitish, crossod by an incurved dark line, and partly 
dark edged; postmedial finely wavy, barely outcurved below costa, 
partly followed by a fine geminate shade; subterminal lino ocherous 
white, outangled above vein 6, where it is preceded by a largo tri- 
angular brown black spot, with a similar minute spot below it, and 
a dark brown shade above it to apex. Hind wings brownish gray; 
a faint darker medial lino; a postmedial line, brown spotted near 
inner margin; subtenninal line pale, very darkly edged, from vein 5 
to termen at vein 2. Fore wings below dull brownish gray; a disco- 
cellular point, fine postmedial line, and large fuscous subapical spot. 
Hind wings below bono color with somo darker irrorations; a point 
in cell, and larger spot on discocellular; medial, postmedial, and 
subterminal lines, expanding in places. 

Expanse. — 24 ram. 

Habitat. — Cucuta, Venezuela. 

Type. — Cat. No. 10822, U.S.N.M. 

REJECT ARIA CRAFTSALIS, new specie*. 

Male . — Head, collar, thorax, and wings dark brownish slato color. 
Abdomen black above, shaded with gray at base. Fore wings: 
Lines black; antemedial straight, outbent, inwardly edged with dark 
gray; a narrow, straight, fuscous medial shade, slightly inbent; two 
small white spots on discocellular; postmedial line outwardly edged 
with dark gray, vertical on extreme costa, then slightly outcurved 
and inbent; subterminal line fine, white, interrupted and indistinct; 
a terminal black lino, its inner edgo lunular. Hind wings: A faint 
straight, postmodial black line, outwardly pale edged near inner 
margin; a fine sub terminal dentate white line below vein 5, not 
reaching inner margin ; a terminal black lino. Wings below fuscous 
gray, with whitish irrorations ; terminal triangular black spots; a pale 
subtenninal dentate line; a dentate postmedial line, better marked 
on hind wings; black discocellular spots. 

Expanse. — 25 mm. 

Habitat. — Corozal, Panama. 

Type . — Cat. No. 19823, U.S.N.M. 

Named after the collector, C. P. Crofts. 

REJECT ARIA ZEROS, new specie*. 

Male . — Body and wings dull brown. Wings: A subterminal wavy 
ocher gray line, inwardly shaded with fuscous brown; a straight 
similar line from costa of fore wing to near anal angle of hind wing. 
Fore wings: An almost straight antemedial ocher gray line, out- 
wardly shaded with fuscous brown; a slightly curved whitish line at 
end of cell. Wings below grayish brown; postmedial and sub- 
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terminal gray white lines, minutely lunular, and inwardly shaded 
with fuscous. 

Expanse. — 31 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. 19824, U.S.N.M. 

Genus STRATHOCLES Druce. 

Strathodes Diutce, Biol. Centr.-A filer., Hot., vol. 1, 1891, p. 451. 

Male . — Palpi upcurvod, reaching thorax behind; second joint 
fringed in front; third joint with long flocculont curly hairs. 
Antennae pubescent, ciliate. Legs very hairy; a large process on 
fore tibiae; hind tibiae and tarsi very heavily fringed. Fore wings: 
Costa on basal half slightly depressed ; vein 2 well beyond middle of 
cell; 3 before lower angle; 4 and 5 slightly apart from lower angle; 
6 from upper angle; areole rather small, narrow; 7, 8, 9, and 10 from 
end of areole; 11 free. Hind wings: Veins 3 and 4 and 0 and 7 
shortly stalked; 5 well above lower angle. 

Type of genus . — Strathodes ribbei Druce. 

The following species are also included : 

Strathodes imitata Druce, Biol. Centr.-Amer., Hot., vol. 1, 1891, 
p. 452, pi. 37, fig. 9. 

t Strathodes pundiuncula Dognin, Het. Ani6r. Sud, fasc. 8, 19 14;p. 66. 

t Strathodes albipuTla Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 67. 

t Strathodes puUa Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 67. 

t Strathodes parvipuUa Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 68. 

I am only acquainted with S. ribbei Druce; the other species may 
possibly not belong here. 

Genus DREPANOPALPIA Hampson. 

Drepanopatpia Hampson, Trans. Ent. Boo. Lond., 1898, p. 255. 

Male. — Palpi upcurvod, reaching abdomen, fringod in front, also 
terminally behind; third joint upturned. Antennae pubescent, 
ciliate. Legs smooth; fore tibiae with long process. Fore wings: 
Veins 3, 4, 5 about equally apart; 6 from upper angle; 7, 8 and 9, 10 
from end of areole which is small; 11 free. Hind wings: Veins 3 and 
4 and 6 and 7 stalked; 5 well above lower angle. 

Type of genus. — Drejxinopalpia polycyma Hampson. 

Genus NEOHERMINIA Druce. 

Neoherminia Dritce, Biol. Contr.-Amor., Het., vol. 1, 1891, p. 471. 

Male . — Palpi upcurved reaching a little above vertex; second joint 
with large triangular tuft in front; third joint short with short fringe. 
Antennae pubescent ciliate. Legs smooth; fore tibiae with hairy 
process. Fore wings: Apex acute; outer margin rounded; vein 3 
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near lower angle; 4 and 5 slightly apart; 6 from upper angle; areole 
narrow; 7, 8, and 9, 10 from end; 11 free. Hind wings: Veins 3 and 
4, and 6 and 7 shortly stalked ; vein 5 close to lower angle. 

Type of genus . — Blepiina fodusoTis Walker 1 ^pyramusalis of Bio- 
logia, not Walker. 

The genus also includes: 

Neolierminia lojanalis Dognin, Hot. Am6r. Sud, fasc. 8, 1914, 
p. 60. 

Neoherrninia nigridwcatalis Dognin, Hot. Am6r. Sud, fasc. 8, 1914, 
p. 60. 

Nodaria pachypalpia Hampson, Ami. Mag. Nat. Hist., ser. 7, 
vol. 7, 1901, p. 250, of which I lmve received a drawing looks very 
much like N . santiagonis Schaus, but the palpi do not agree. 

NEOHERMINIA ISBlfBNlAS, new specie*. 

Male . — Palpi, head, collar, and thorax in front dull brown; thorax 
behind and base of abdomen buff; abdomen otherwise thickly irro- 
rated with dark grayish brown. Fore wings brown to beyond cell, 
darker shaded on costa; anteinedial lino fine, fuscous, outangled on 
subcostal, outset and inbent below cell; reniform space small, whitish, 
containing a small black spot, preceded by a fuscous brown line; a 
dark brown shade from reniform to inner margin, straight, and slightly 
inbent; postmedial fine, dark brown, shaded with white on both 
sides, inbent on costa, outset at vein 7, vory slightly inbent and 
faintly sinuous; a broad dark brown shade crosses the subterminal at 
veins 6 and 7 to apex; the subterminal fine, white, outwardly shaded 
with dark brown; a marginal fuscous line, its inner edge curved on 
interspaces, outwardly edged with white; cilia fuscous gray, tipped 
with whito spots. Hind wings grayish brown; the postmedial, sub- 
terminal, and terminal lines as on fore wings. Fore wings below 
grayish brown, the costal margin paler with outer lines as above. 
Hind wings below whitish irroratod with brown; a dark discal spot; 
a fine postmedial line, followed by a broad fuscous brown shade, 
narrowing toward inner margin, and suffusing toward costa with the 
fine subterminal line; the terminal line on both wings as above. 

Expanse . — 20 mm. 

Habitat — Cayenne, French Guiana. 

Typfi— Cat. No. 19825, U.S.N.M. 


NEOHERMINIA? SANTIAGONIS, MW spccitt. 

Male . — Palpi ocher brown, fringed in front with fuscous gray. 
Head brown. Collar brown in front, tinged with fuscous behind. 
Thorax, mottled brown and fuscous. Abdomen ocherous irrorated 


» Cat. Drit. Mus., vol. 19, 1859, p. M7. 
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with dark brown. Fore wings mottled light and fuscous brown; a 
subbasal black streak on costa, and a spot below cell; antemedial line 
dentate, black; a fuscous medial shade; a whito spot at end of cell 
crossed by a fuscous sinuous line ; a fuscous postmedial line, dentate 
beyond coll, incurved below it; sub terminal whito points on veins, 
faintly connected by a whitish lino; terminal fuscous lunules on inter- 
spaces. Hind wings grayish brown; dark terminal lunules; traces of 
postmedial and subterminal dentate white lines near inner margin. 
Hind wings below whito irrorated with brown; a dark discal spot; a 
brown postmedial line, and fainter sub terminal shade; an interrupted 
terminal shade. 

Expanse. — 18 mm. 

Habitat . — Santiago, Cuba. 

Type— Cat. No. 19826, U.S.N.M. 

This species differs from typical Neoherminia, in having a crenulate 
fringe in front on joints 2 and 3 of palpi. 

Genus HYPENULA Grote. 

Hypcnula Guote, Can. Rut., vol. 8, 1876, p. 27. 

Male . — Palpi upeurved reaching well above head; second joint 
fringed in front and behind; third joint less than half the length of 
second, heavily fringed behind, shortly fringed in front. Antennae 
pubcscen t ciliato. Fore tibiae with long narrow sheath. Fore wings : 
Veins 3, 4, 5 apart; 6 near upper angle; 7, 8, and 9, 10 from areole; 
11 free. Hind wings: Veins 3 and 4 from lower angle or very 
shortly stalked; 5 well above angle; 6 and 7 very shortly stalked. 

Type of genus . — Ilypenula opacalis Grote, which sinks as a 
synonym of cacuminalis ( IJypena ) Walker, 1 » Herminia biferalis 
Walker. 3 

The following species also belongs in this genus: 

Hypenula complectalis ( Iileptina ;) Guon6e, Dolt, et Pyral., 1854, 
p. QS^Bleptinaflesalis Walker, Cat. Brit. Mus., vol. 16, 1858, p. 121. 

HYPENULA DELEONA, new species. 

Male. — Body and wings dark brown, the abdomen and fore wings 
usually tinged with purple. Fore wings: Antemedial line wavy, light 
brown, partly irrorated with white, and outwardly finely edged with 
black; orbicular an indistinct light brown spot, sometimes a white 
point; reniform narrow, slightly incurved, light brown with a white 
point at either end, sometimos filled in with white; postmedial fine, 
black, lunular dentate, outwardly edged with light brown; very faint 
traces of a sub terminal broken line ; terminal black points ; cilia fuscous 
gray. Hind wings dark brown; traces of fuscous medial and termi- 

1 Cat. Brit. Mus., vol. 16, I860, p. 37. 


’Idem, vol. 16, 1869, p. 237. 
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pal lines. Wings below brighter brown ; a dark postmedial line; hind 
wings with a fine, somewhat wavy, subterminal white line. The 3d 
joint of palpi is rather heavily tufted behind and has a slight fringe 
in front. The sheath on foVo tibiae extends over base of tarsi. 

Female. — Lighter brown, still paler where crossed by the fine 
black antemedial and postmedial lines, the former somewhat wavy, 
the latter lunular dentate; an interrupted terminal black line. Hind 
wings below thickly irrorated with brown ; a dark discocellular line; a 
brown postmedial line ; a pale subterminal line, inwardly dark shaded. 

Expanse. — Male 28 mm.; female 30 mm. 

Habitat. — Santiago, Cuba. 

Type. Cat. No. 19827, U.S.N.M. 

HYPENULA MIRIAM, new species. 

Male. — Body and wings fuscous brown, the fore wings slightly 
tinged with purple. Fore wings: Antemedial and postmedial lines 
very indistinct, a little darker than ground color, but mottled with 
whitish on costa; orbicular round, light brown; roniform incurved, 
light brown, crossed by a fuscous line, and partly finely edged with 
white; sub terminal white points. Hind wings: A faint dark medial 
line; a few sub terminal white points near anal angle. Wings below 
dull dark brown. Hind wings: A thick dark medial line; a few white 
irrorations; an interrupted sub terminal white line. Palpi shortly 
fringed in front, the tuft on 3d joint behind level with tip; sheath on 
fore tibiae long. Wings broad, the outer margin of foro wings oblique. 

Expanse. — 28 mm. 

Habitat. — Santiago, Cuba. 

Type.— Cat. No. 19828, U.S.N.M. 

Genus BLEPTINA Guen^e. 

Pleptina Guen£e, Delt. et Pyral., 1854, p. 66. 

Opotura Walker, Cat. Brit. Mus., vol. 16, 1858, p. 191. 

Anagoa MOschler, Lep. Jamaica, 1886, p. 62. (Type?, A. ophiusioides Mfochler.) 

Male. — Palpi upeurved; second joint densely and smoothly scaled; 
third" joint more than half the length of second, with tuft at end. 
Antennae pubescent ciliata. Legs smoothly scaled; foro tibiae with 
process. Fore wings: Vein 3 before lower angle; 4 and 5 apart; 6 
from upper angle; 7, 8, and 9, 10 from areole; 11 free; base of costa 
below fringed. Hind wings: Veins 3 and 4 and 6 and 7 shortly 
stalked; 5 near lower angle. 

Type of genus. — Bleptina confvsalis Guen6e Opotura erinusalis , 
Walker 1 — Bleptina metopealis Walker 2 = Bleptina bogesalis , Walker. 3 

The following species are also in this genus: 

Bleptina caradrinalis , Guen6e, Delt. et Pyral., 1854, p. 67 * Bleptina 
priassalis Walker, Cat. Brit. Mus., vol. 16, 1858, p. 123 ^Bleptina 

»C»t. Brit. Mas., vol. 16, 1858, p. 192. ’ Idem, vol. 19, 1859, p. 862. ’Idem, vol. 19, 1859,p.870. 

10600® — Proc.N.M.vol.50 — 16 23 
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thisbesalis Walker, Cat. Brit. Mus., vol. 16, 1858, p. 127 “ Bleptina 
8ubjecta Moschler, Lep. Porto Rico, 1890, p. 226. 

Bleptina hydritialis, Guen6e, Delt. et Pyral, 1854, p. 07 « Bleptina 
vlricvsalis Walker, Cat, Brit. Mus., vol. 16, 1858, p. 121 — Bleptina 
phUetemlis Walker, Cat. Brit. Mus., vol. 16, 1858, p. 127 ** Bleptina 
phanasgalis Walker, Cat. Brit. Mus., vol. 19, 1859, p. 861. 

Bleptina , acaetusdlis Walker, Cat. Brit. Mus., vol. 16, 1858, p. 122“ 
nigromacvlalis (Anagoa) Moschler, Lep. Porto Rico, 1890, p. 218“ 
placidalis (Anagoa) Moschler, Lep. Porto Rico, 1890, p. 219. 

Bleptina , pithosalis Walker, Cat. Brit. Mus., vol. 16, 1858, p. 
123 = Megatomis ferrilinealis Walker, Cat. Brit. Mus., vol. 34, 1865, 
p. 1165. * 

Bleptina pentheumlis Walker, Cat. Brit. Mus., vol. 16, 1858, p. 128. 
Bleptina menalcamlis Walker, Cat. Brit. Mus., vol. 16, 1858, p. 
123 — Herminia disj retails Walker, Cat. Brit. Mus., vol. 34, 1865, 
p. 1 15S = ophiusioides (Anagoa) Moscliler, Lep. Jamaica, 1886, p. 
62 ^limitalis (Anagoa) Moschler, Lep. Porto Rico, 1890, p. 218. 

Bleptina atymnv^alis (Bocana) Walker, Cat. Brit. Mus., vol. 16> 
1858, p. 247. ' 

Bleptina pollesalvs Walker, Cat. Brit. Mus., vol. 19, 1859, p. 863. 
Bleptina albidiscalis Warren, Trans. Ent. Soc. Lond., 1889, p. 239. 
Bleptina olivescens Warren, Trans. Ent. Soc. Lond., 1889, p. 240 « 
Bleptina, malia , Druce, Biol. Centr.-Amer., Ilet., vol. 1, 1901, p. 455, 
pi. 37, fig. 12. 

Bleptina lasaea Druce, Biol. Centr.-Amer., Ilet., vol. 1, 1901, p. 
455, pi. 37, fig. 13, female = Bleptina zentium (Epizeuxis) Schaus, 
Ann. Mag. Nat. Hist., ser. 8, vol. 11, 1913, p. 17. 

Bleptina aroedlis (Nodaria) Hampson, Ann. Mag. Nat. Hist., ser. 
7, vol. 7, 1901, p. 249. 

Bleptina diojds ( Nodaria ) Hampson, Ann. Mag. Nat. Hist., vol. 
14, 1904, p. 173. 

Bleptina data Schaus, Proc. U. S. Nat. Mus., vol. 30, 1906, p. 122. 
Bleptina infausta Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11> 
1913, p. 20. 

Bleptina obscura Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 
1913, p. 20. 

Bleptina olearos Dognin, Hot. Am6r. Sud, fasc. 8, 1914, p. 65. 
Bleptina fasciata Dognin, Het. Am6r. Sud, fasc. 8, 1914. p. 64. 

BLEPTINA BARA CO AN A, new epeciee. 

Male,. — Palpi ocher brown, the 2nd joint with a dark circle near 
tip, the 3d joint tinged with dark purple and with two fuscous rings; 
the tuft on 3d joint well developed. Head and thorax black. Col- 
lar brown. ^Abdomen pale ocherous. Fore wings pale roseate 
brown; the basal fifth fuscous gray limited by a black line, almost 
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vertical; a small orbicular spot; a medial darker shade angled at end 
of cell, varying in intensity; a brighter brown streak on discocdlular, 
finely edged at extremities with white; a fine, wavy, black postmedial 
line well beyond cell; a sub terminal dentate white line in places 
broadly edged with fuscous; terminal sagittate black spots; cilia 
gray with white streaks. Hind wings whitish at base shading to 
gray terminally. 

Expanse. — 17 mm. 

Habitat. — Baraeoa, Cuba. 

Type. — Cat. No. 19829, U.S.N.M. 

BLEPTINA CARLONA, new tpecles. 

Male. — Body and fore wings dull purple. Abdomen: Anal hairs 
and two basal segments creamy; the third segment brown. Fore 
wings: An irregular sub-basal black line; a vertical black antemodial 
line, expanding below cell to near submedian; a similar postmedial 
lino, inbent opposite cell, incurved below it, inwardly broadly shadod 
with black from cell to inner margin, outwardly edged throughout 
by a fino creamy ocher shade; a subterminal pale line, inbent opposite 
cell, parallel with postmedial, followed by a pale ocherous shade to 
termen from vein 6 to inner margin ; small terminal black spots. Hind 
wings whitish at base shading to brownish gray. 

Expanse . — 19 mm. 

Habitat . — Baraeoa, Cuba. 

Type.— Cat. No. 19830, U.S.N.M. 

BLEPTINA MURlCOLORf new ■ptdN. 

Female. — Head, collar, and abdomen ocher gray, the latter with 
some black irrorations. Fore wings mouse gray with scattered black 
irrorations; a vague antemodial lino terminating in a black point on 
inner margin; orbicular small, whitish, outlined with reddish brown 
or black; a fuscous wavy medial shade interrupted by reniform, 
which is modially constricted, containing pale points; the postmedial 
very fine and indistinct; the subterminal wavy, indicated by fuscous 
edging, especially on inner side, broad in typo specimen from costa 
to vein 6, sometimes very broad to inner margin, or reduced to a, 
small spot at vein 6. Two females have the whole of the wing 
except the termen suffused with fuscous. Hind wings light brown, 
darker tinged on termen, with traces of a fine postmedial line, and 
a better defined angled marginal line at anal angle. Hind wings below 
white irrorated with brown; faint traces of lines; a dark spot on disco- 
cdlular. 

Expanse. — 25 mm. 

Habitat . — Santiago, Cuba. 

Type. — Cat. No. 19831, U.S.N.M. 
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BLBPTHVA VULTURA, new specie#. 

Male. — Body and wings dull brownish gray. Fore wings narrow, 
the apex acute; lines very fine, black; antemedial wavily outbent to 
middlo of inner margin; the postmedial minutely wavy and evenly 
outcurved; orbicular absent; an oblique yellowish line on discocellu- 
lar. ITind wings below paler; a disoal point and fine dentate post- 
medial line. The palpi are acute and smooth with only a small tuft 
on 3rd joint behind; the fore legs have only a small tuft of hairs at 
base of tarsi below. 

Expanse. — 28 mm. 

Jlabitat. — Aroa, Venezuela. 

Type. — Cat. No. 19832, U.S.N.M. 

BLEPTINA PUDESTA, new species. 

Male. — Body and wings grayish brown. Abdomen and fore wings 
darkly irrorated. Fore wings: Lines fine, black, indistinct; the post- 
medial lunular dentate; orbicular round, orange brown, finely darkly 
edged; reniform similar, slightly incurved with a white point at 
either end. Hind wings below whitish irrorated with brown ; a dark 
discal point, and fine postmedial line; subterminal fine, whitish, not 
distinct. The sheath on fore legs is extendod over base of tarsi, the 3d 
joint of palpi is not so heavily fringed as in B. deleona Schaus., to which 
it bears a strong resemblance, and B. pudesta is grayer and smaller. 

Expanse. — 23 mm. 

Habitat. — Baracoa, Cuba. 

Type. — Cat. No. 19833, U.S.N.M. 

BLEPTINA ATHUSALIS, new species. 

Male. — Body and wings dull whitish yellow with scattered black 
irrorations. Fore wings: Minute antemedial spots on costa, median, 
and submedian veins; orbicular and reniform slightly darker than 
ground color; a fine dark -brown postmedial, punctiform line, 
slightly outcurved; a dark sub terminal shade with a small fuscous 
spot between voins 6 and 7; terminal black points on interspaces. 
Hind wings: The costal half suffused with gray; a punctiform post- 
medial line; a diffuse darker subterminal shade. Wings below 
whitish, fore wings suffused with brown except on inner margin and 
lermen,*and with a fuscous subterminal shade; hind wings with 
some dark irrorations, a discal point, a punctiform postmedial line, 
and broad subterminal shade. The palpi have the 2d joint heavily 
fringed in front, the 3d only shortly so, but with well-developed tuft 
behind. 

Fore tibiae with long sheath. Fore wings narrow, the apex acute. 

Expanse. — 29 mm. 

Habitat. — Baracoa, Cuba. 

Type.— Cat. No. 19834, U.S.N.M. 
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BMPTWA DEJECTA, mw ipecist. 

Male . — Palpi dark brown irrorated with gray. Body and wings 
bistro; head and collar darker shaded. Wings irrorated with brown; 
terminal black points; a wavy sub terminal pale line, defined by 
darker shadings. Fore wings: A fine dark brown antcmedial lino, 
inset in cell, outcurved from median to aubmedian; an orbicular 
white point edged with brown; a narrow brown medial shade; a 
white spot edged with brown on discocellular behind, and a similar 
point above it; postmodial fine, fuscous brown, outbent on sub- 
costal, finely lunular, slightly incurved below vein 4. Hind wings: 
A black discal point; a fuscous brown medial shade; a finely lunular 
postmediul line. Fore wings below grayish, the terrnon paler; a 
black discal point; a fuscous postmediul line and paler subterminal 
line. Hind wings below whitish gray irrorated w T ith brown ; a brown 
lino on discocellular; a dark postmodial line; terminal black points. 

ExjHinse .. — 30 mm. 

Habitat. — St. Laurent, French Guiana. 

Type. — Gat. No. 19835, U.S.N.M. 

A specimen in the Dognin collection from Salvador. 

BLKPTINA LATONA, mw cpecta. 

Female .. — Palpi whitish mottled with dark brown. Head and col- 
lar brown gray mottled with dark brown. Thorax and abdomen 
buff brown, the latter thickly irrorated with dark brown, except at 
base. Wings light brown, thinly darker irrorated; terminal fuscous 
brown points. Fore wings: Fuscous spots at baso of costa and cell; 
antemedial line fine, broken, inset in cell, fuscous brown; a brown 
orbicular point; a thick medial line, suffusing with a largo fuscous 
brown roniform space, which is incurved on outer edge, with some 
white scales in upper and lower angle, the inner edge crossed by a 
fine white lino; postmodial line macular, incurved, geminate below 
vein 3; subterminal line paler brown, inwardly shaded with fuscous 
brown, especially on costa. Hind wings: A dark medial shade 
with a white point on discocellular; postmodial fine, somewhat 
macular; subterminal indicated by absence of irrorations. Wings 
below paler; dark discal points and fine postmedial lino; a* subter- 
minal fuscous shade. 

Expanse. — 28 mm. 

Habitat. — St. Jean Moroni River, FrenchiGuiana. 

Type. — Cat. No. 19836, U.S.N.M. 

Near B. larnea Draco. 



858 


PROCEEDINGS OF THE NATIONAL MUSEUM. 


VOL. SO. 


BUEPTINA NIVKXOUTTA, nvw apaelM. 

Male . — Palpi fuscous brown with a few pale hairs. Head, collar, 
and thorax dark olive brown. Abdomen above fuscous, undomoath 
grayish white. Wings bright brown, the lines dark; antemedial and 
postmedial lines fine, the latter minutely lunular; a broad dark 
purple medial fascia, its inner edge straight; a subterminal line 
indicated by darker shading on cither side, broader on inner edge; 
marginal brown black points. Fore wings: A large reniform indi- 
cated by some interrupted white edging. Hind wings: A large snow 
white discal point. 

Allied to B. olivescens barren, B. lasaea Druce, and B. latona 
Scliaus. 

Expanse . — 29 mm. 

Habitat. — Cayenne, French Guiana. 

Type . — Cat. No. 19837, U.S.N.M. 

BLEPTINA EMINENS, new species. 

Female . — Body lilacinc; palpi, collar, and shoulders shaded with 
pale brownish; a similar dorsal shade on abdomen near base. Wings 
lilacine, shaded with gray on outer margins; marginal black points, 
and fine terminal line. Fore wings: Some reddish subbasal scaling; 
antemedial reddish line vertical, inset in cell, outcurved below it, 
outbent on inner margin; a dark medial shade on costa, fine red 
line in cell, and fuscous line below it, followed in cell by a thick white 
line, then a yellowish shado edged with rod irrorations, and an 
annular cluster of reddish scales; postmedial outcurved, fine, dark 
reddish brown, closely followed from veins 7 to 3 by a fine fuscous 
line, suffusing at vein 3 and approximated to medial line; a fine 
whitish gray subtorminal line, preceded by a fuscous shade between 
veins 6 and 8; a terminal fuscous shado between veins 7 and 8. Hind 
wings; medial reddish irrorations crossing a large round yellowish 
white discal spot; postmedial line darker red, upeurved at vein 2. 
Hin d wings below white, thinly irrorated with gray, more so on costal 
margin; a marginal fuscous shade at apex; marginal black points. 

Expanse . — 27 mm. 

Habifat . — Cayenne, French Guiana. 

Type.— Cat. No. 19838, U.S.N.M. 

Since preparing the above description I have found a male of this 
species. It is smaller, ^xp anse 20 mm ., duller and darker in tone, 
the white line across cell more pronounced. The palpi have the 
fringe on second joint in front much longer; the third joint is heavily 
fringed behind except at tip. 
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Genus LEUCATOMIS Dognin. 

Leucatomia Dognin, Ilet. Am6r. Sud, faac. 8, 1914, p. 56. 

Male . — Palpi upcurvod; second joint reaching well above vertex, 
slender, smooth; third joint one third as long as second with small tri- 
angular tuft at tip in front. Antennae pubescent. Legs smooth; 
fore tibiae with long process. Fore wings: Outer margin obliquely 
curved; vein 2 from beyond middle of cell; 3 before lower angle; 4 
and 5 from lower angle; 6 from upper angle; 7, 8, and 9, 10 from end 
of areole, 8 and 9 on long stalk; 11 free. Hind wings: Veins 3 and 4 
from lower angle; 5 a little above angle; 6 and 7 from upper angle. 

Type of genus . — Lmcatomis incondita Dognin. 

Genus EP1ZEUXIS Hubner. 

Mpizeuxis HCbner, Verz., 1816, p. !14G. 

Helia Guknkk, Delt. et Pyral., 1854, p. 76. • 

Zenomia Dognin Het. Am6r. Sud, fane. 8, 1914, p. 52. Type, Z . alcisa Dognin. 

Male.. — Palpi upcurvod, long, and slender; second joint moderately 
scaled reaching well above head; third joint smooth, acuminate. 
Antennae fasciculate. Fore tibiae moderately hairy. Fore wings: 
Outer margin obliquely rounded ; veins 3, 4, 5 apart or near together; 
8 from upper angle; 7, 8 and 9, 1 0 from areole; 1 1 free. Hind wings: 
Veins 3 and 4 from lower angle; 5 near lower angle; 6 and 7 from 
upper angle. 

Type of genus . — Epizeuxis semula Hubner. 

Also included in this gonus is the following: 

Epizmris terrosalis Dognin, Het. Am6r. Sud., fasc. 8, 1914, p. 53. 

EPIZEUXIS OAXACALIS, new species. 

Male. — Body and fore wings dark brownish gray; abdomen with 
pale segmental lines. Fore wings: Lines fine, fuscous gray; ante- 
medial wavy, well incurved across coll; orbicular very small, whitish 
yellow; reniform almost quadrate, whitish yellow, mostly edged with 
dark brown; postmedial outcurved, lunular, outwardly finely edged 
with yellowish on costa; sub terminal shade fine, indistinct, irregular, 
whitish yellow; a terminal dark brown shade. Hind wing| whitish 
Buffused with brownish gray; a dark line on discocellular; post medial 
dark, well marked; a subterminal pale lino as on fore wings. Hind 
wings below white; a dark point in cell and discocellular line; post- 
medial fine, dark; a sub terminal thick whitish line formed by dark 
irrorations on either side. 

Expanse . — 27 mm . 

Habitat. — Oaxaca, Mexico. 

Type. — Cat. No. 19839, U.S.N.M. 
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Genus PSEUDAGLOSSA Grote. 

P»eudaglo8»a Gkotk, Bull. Buffalo Soc. Nat. Sd., vol. 2, 1874, p. 47. 

Male. — Palpi upcurved; second joint reaching well above vertex, 
shortly scaled; third joint nearly as long as second, smooth, acuminate. 
Antennae pubescent ciliate. Legs smooth. Fore wings: Costa 
straight; outer margin obliquely rounded; vein 3 before lower angle; 
4 and 5 near together from lower angle; 6 close to upper angle; 7, 8 
and 9, 10 from areole; 1 1 free. Hind wings: Yoins 3 and 4 fromlower 
angle, or shortly stalked; 5 above angle; 6 and 7 from upper angle. 

Type of genus. — Ejnzeuxis lubricalis Gcyer. 1 

Genus CARTERI S Dognin. 

Carteris Dognin, Hot. Am6r. Bud, fa»\ 8, 1914, p. 65. 

Male. — Palpi upturned, second joint reaching vertex, shortly 
fringed below; third joint half as long as second, smooth. Antennae 
pubescent ciliate. Legs moderately scaled; foro tibiae usually with 
expanding process. Fore wings: Veins 3, 4, 5 equally apart from 
lower angle; 6 from upper angle; 7, 8 and 9, 10 from end of areole; 11 
free. Hind wings: Veins 3 and 4 from lower angle; 5 a little above 
angle; 6 and 7 from upper angle. 

Type of genus. — Carteris incana Dognin. 

The genus also includes: 

Carteris prolifcralis ( Bleptina ) Walker, Cat. Brit. Mus., vol. 16, 
1858, p. 242 — Capnodes basalis Walker, Cat. Brit. Mus., vol. 33, 1865, 
p. 1073 = Capnodes dijfidens Schaus, Ann. Mag. Nat. Hist., ser. 7, 
vol. 8, 1901 , p. 96. 

Carteris ocvlatalis (, Zanclognatha ) Mdscliler, Lcp. Porto Rico, 1890, 
p. 225 = Ejnzeuxis ? anser Druee, Biol. Centr.-Amer., Hot., vol. 1, 
1891, p.466, pi. 38/ fig. 20. 

Carteris anticlea (Epizeuxis) Druce, Biol. Centr.-Amer., Ilet., vol. 1, 
1891, p. 466, pi. 38, fig. 13. 

Carteris lineata ( Epizeuxis ) Druce, Biol. Centr.-Amer., Hot., 1898, 
vol. 2, p. 524, pi. 97, fig. 26. 

Genus TRACHODOPALPUS Blanchard. 

Trachodopalpm Blanchard, Gay, Historia de Chill, Zoology, vol. 7, p. 721, pi. 7, 
fig. 1. 

Male. — Palpi upcurved; second joint fringed in front; third joint 
short, smooth. Antennae pubescent, ciliate. Fore wings narrow; 
veins 3 and 4 from lower angle; 5 slightly above angle; 6 from upper 
angle; 7, 8 and 9, 10 from areole; 11 free. Hind wings: Veins 3 
and 4 from lower angle; 5 near middle of discocellular; 6 and 7 
stalked. 

Type of genus. — Trachodopalpus cinereus Blanchard. 


1 ZutfMge, vol. 4, 1832, p. 12, figs. 668, 666. 
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Genus EPISTREMA Schaus. 

Epiitrma Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 1913, p. 40. 

Male . — Palpi upcurved, short, reaching just above vertex; second 
joint shortly fringed in front; third joint smooth. Antennae pubes- 
cent, Fore legs hairy. Abdomen with dorsal tuft at base. Fore 
wings: Veins 3, 4, 5, equally apart; 6 from upper angle; 7, 8 and 9, 
10 from end of areole; 11 free. Hind wings: Veins 3 and 4 and 6 
and 7 very shortly stalked; 5 from above lower angle. 

Type of genus . — Epistrema ora Schaus. 

This genus also includes the following species: 

Epistrema sabularea ( Megachyta ) Schaus, Proc. U. S. Nat. Mus., 
vol. 30, 1906, p. 123. 

EPISTREMA GLAUCOSTICTA, new cpeciefl. 

Female . — Head, collar and thorax dark brown tinged with bronze. 
Abdomen grayish brown, somewhat iridescent with a dark dorsal 
tuft near base. Fore wings fuscous brown thinly irrorated with 
pale blue; antemedial and postmedial lighter brown shades, the 
latter divided by an interrupted dark line; a sub terminal macular 
dark shade defined by indistinct lighter brown shadings; terminal 
black spots. Hind wings dull dark brown. Wings below dull dark 
gray, the hind wings with darker medial and outer shades. 

Expanse . — 16 mm. 

Habitat. — Trinidad River, Panama. 

Type . — Cat. No. 20056, U.S.N.M. 

Genus OMM ATOCH1LA Butler. 

Ommaloekila Hutucti, Thu Entomologist, 18fM, p. 316. 

Male. — Palpi ascending, short; third joint minute, porrect; a fringe 
of long hairs in front. Antennae finely ciliato. Foro wings: Veins 
3, 4, 5 apart; 6 from upper angle; 7, 8, and 9 from ond of areolo, 
which is lozenge shaped, 10 from above; 11 free. Hind wings: 
Veins 3 and 4 from lower angle; 5 from near middle of discocellular; 
6 and 7 from upper angle. 

' Type of genua. — TkaVpochares mundula Zeller. 1 In two species the 
palpi are also heavily fringed behind. 

The genus also contains : 

Ommatochila latipalpis (Hydrdia) Walker, Cat. Brit. Mus., vol. 15, 
1858, p. 1763- Thalpochares lagore Druce, Biol. Centr.-Amer., Het., 
vol. 2, 1898, p. 496, pi. 95, fig. 18. 

Ommatochila plumbealis (Pyralis ? ) Walker, Cat. Brit. Mus., vol. 34, 
1865, p. 1232. 


i Verh. sool.-bot. Ges. Wien, vol. 22, 1802, p. 400. 
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OMMATOCHILA CRASSIPALPIS, nsw spec 1m. 

Male . — Head, collar, thorax, and fore wings grey brown . Abdomen 
and hind wings without the grey tinge. Fore wings: Some scattered 
black irrorations; antemedial line dark brown on costa, outbont, and 
inwardly edged with white, below subcostal, irregular but vertical, 
brown, very indistinct; two minute black points on discocellular; 
postmedial line wavy, faintly outcurved opposite cell, white, inwardly 
edged with dark brown, preceded by a bright brown shade; sub- 
terminal fine, faint, whitish, dentate, preceded by a broad bright 
brown shade, which is also present on termen ; a velvety black brown 
terminal line partly edged inwardly with white. Hind wings: A 
white terminal line. 

Expanse . — 16 mm. 

Habitat . — Aroa, Venezuela. 

Type . — Cat. No. 19840, U.S.N.M. 


OMMATOCHILA STENULA, new species. 

Male . — Body dark lilacine grey. Fore wings from base to post- 
medial dark brown tinged with purple; lines whitish yellow; ante- 
medial interrupted in cell above and bolow submedian, forming spots 
outwardly black edged; postmedial slightly sinuous, vertical; terminal 
space lilacine grey; sub terminal yellowish, wavily inbent, not reaching 
inner margin, and inwardly broadly shaded with dark brown, chiefly 
opposite cell; a terminal fuscous line inwardly odged by a slightly 
lunular yellowish line interrupted just below apex, where there is a 
short black streak. Hind wings greyish brown; a terminal dark 
line. 

Expanse . — 17 mm. 

Habitat. — Aroa, Venezuela. 

Type . — Cat. No. 19841, U.S.N.M. 

OMMATOCHILA CHORRERA, new species. 

Male. — Head light grey. Collar and thorax mottled ochreous and 
black. Abdomen dark grey. Fore wings brown to postmedial, 
which is white inwardly edged with dark brown, slightly sinuous, and 
faintly outbent, crossing the wing close to cell; reniform large, white; 
edged with dark brown; terminal space dark grey tinged with 
lilacine; sub terminal fine, indistinct, whitish, broadly shaded inwardly 
with fuscous brown, incurved between veins 6 and 4, dentate toward 
inner margin; terminal line fuscous brown, inwardly edged with 
white, expanding at apex. Hind wings dark grey brown; a browner 
terminal line. 

Expanse. — 15 mm. 

Habitat. — La Chorrera, Panama. 

Type.— Cat. No. 19842, U.S.N.M. 
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OMMATOCHH.A SAIITUCCA, nmr iptetot. 

Female,. — Head, collar, and thorax slate grey. Abdomen dull 
brown. Fore wings slate grey tinged with lilacine; marginal space 
from inner margin to near subcostal dark brown, inwardly limited 
by a white line oblique from middle of cell to inner margin at one- 
fifth from base, outwardly by a vertical postmodial line from costa; 
a short dark-brown streak on costa before middle; a dark-brown 
subterminal shade, narrowing below vein 3, outwardly edged by a 
white line from vein 7 to near vein 3; a terminal fuscous brown lino 
inwardly edged by a wavy white line. Hind wings dull dark brown, 
the costa paler shaded. Fore wings below dull grey-brown, the costa 
mottled with buff brown. Hind wings below irrorated with dull 
greyish brown; a terminal fuscous brown line on both wings inwardly 
finely edged with buff. 

Expanse. — 22 ram. 

Habitat. — St. Jean, Maroni River, French Guiana. 

Type. — Cat. No. 19S43, U.S.N.M. 

Genus CLADENIA Mosehlen 

Cladenia Moschuer, Lop. Surinam, pt. 3, 1880, p. -174. 

Male. — Palpi obliquely ascending, more than twice the length of 
head, very heavily fringed in front, the third joint porreet. Antennae 
pubescent ciliate. Head with frontal tuft. Tibiao hairy, the joint 
of fore tibiae with long tuft. Wings narrow. Fore wings: Costa 
straight; apex acute; outer margin rounded; vein 3 from before 
angle; 4 from angle; 5 slightly above; 6 from upper angle; 7, 8 and 
9, 10 from areole; 11 free. Hind wings: Veins 3 and 4 shortly stalked; 
6 from near middle of discocellular; 6 and 7 from upper angle. 

Type of genus. — Cladenia mocha Mosclilcr = Ilerminodes venosa 
Schaus. 1 

Genus POENA Druce. 

Poena Deuce, Biol. Centr.-Amer., Ilet., vol. 1, 1891, p. 483. 

Male. — Palpi obliquely ascending, short, hairy; third joint por- 
rect. Antennae pubescent ciliate, roughly scaled above, dilated 
before end. Fore tibiae hairy; long tufts of hair from base of hind 
femora. Fore wings narrow; apex acute; tormen rounded; vein 3 
from near lower angle; 4 and 5 apart from lower angle; 6 from upper 
angle; areolo small; 7, 8, and 9 from end; 10 from areole above; 11 
free. Hind wings: Veins 3 and 4 and 6 and 7 shortly stalked; 5 
from near lower angle. 

1 Ann* Mac. Nat. Hist., ser. 6, vol. 8, 1011, p. 221. 
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Type of germs. — Poena porrectdlis Druce, not Hypena porredalis 
Guenfie. 

This genus also includes: 

Poena albomarginata Druce, Biol. Centr.-Amer., Het., vol. 1, 1891, 
p. 484, pi. 40, fig. 14. Without the malo, the position of this species 
is doubtful. 

POENA HIRSUTA, new tpeciea. 

Male. — Palpi dark grey-brown with paler shadings. Head fuscous 
brown; a pale shade between antennae. Collar and thorax brown 
with darker shadings. Abdomen fuScous brown, with pale segmental 
lines. Hairs on tibiae fuscous brown. Fore wings fuscous brown; 
a light-brown shade noar base; lines crossing light-brown shades on 
costa; untomedial black, indicated by some light-brown shading 
across cell, and a white point below cell, followed by a short black 
streak in cell; reniform small, black, preceded by a white point; 
postmedial very slightly outcurvod, stroaky on costa, outwardly 
edged by white scales opposite coll and broadly edged with white 
from vein 2 to inner margin; a broad light-brown shade beyond post- 
medial; subterminal buff brown, outangled on veins, shaded with 
fuscous, forming streaky shades on interspaces preceding it; a ter- 
minal black line, expanding on interspaces, edged with light brown. 
Hind wings fuscous brown. Wings below buff irrorated with brown; 
dark-brown discal spots, postmedial line and subterminal shade. 

Expanse. — 41 mm. 

Habitat. — Geldcrsland, Surinam. 

Type. — Cat. No. 19844, U.S.N.M. 

Looks very much like a large Leptoctenista dubia Warren. 

BURDETTIA, new genus. 

Male. — Palpi obliquely ascending, three times the length of head, 
moderately fringed above and below; third joint porrect. Antenna 
pubescent ciliate. Legs smooth. Wings broad. Fore wings: Outer 
margin rounded; vein 3 from near lower angle; 4 and 5 apart; 6 
from upper angle; 7, 8 and 9, 10 from areole; 11 free. Hind wings: 
Veins 3 and 4 shortly stalked or from angle; 5 above angle; 0 and 7 
from upper angle. 

Type of germs. — Hypena braziliensis Schaus. 1 

The following species are also referred to this genus: 

Bwrdettia rivalis ( Hypena ) Schaus, Trans. Amer. Ent. Soc., vol. 30, 
1904, p. 171. 

Burdettia lignealis ( Hypena ?) Schaus, Trans. Amer. Ent. Soc., vol. 
30, 1904, p. 175. 


1 Tmu. Amer. Ent. Soo., vol. 30, 1004, p. 174. 
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Genus SORYGAZA Walker. 

Sorygaza Walker, Cat. Brit. Mus., vol. 34, 1865, p. 1181. 

Male . — Palpi obliquely ascending, twice the length of hoad, mod- 
erately scaled and fringed; third joint half the length of second. 
Fore wings angled at vein 4; vein 3 before lower angle; 4 and 5 
apart from lower angle; 6 close to upper angle; 7, 8 and 9, 10 from 
areole; 11 free. Hind wings: Outer margin irregular; veins 3 and 4, 
and 6 and 7 stalked ; 5 a little above angle. 

Type of genus. — Sorygaza didymata W alker =■ Sorygaza manto 
Druce. 1 

The genus also includes: 

Sorygaza sapota ( Megatomis ) Folder and Itogenhofer, Reiso Novara, 
1873, pi. 120, fig. 12. 

? Sorygaza mardiu Druce, Biol. Centr.-Ainer., Hct., vol. 1, 1891, p. 
487, pi. 40, fig. 25. 

1 Sorygaza arbela Druce, Biol. Centr.-Amer., Hot., vol. 1, 1891, p. 
487, pi. 40, fig. 27. 

? Sorygaza armasata Druce, Biol. Contr.-Amer., Hot., vol. 1, 1891, 
p. 487, pi. 40, fig. 28. 

? Sorygaza argandina Druce, Biol. Centr.-Amer., Hot., vol. 1, 1891, 
p. 488, pi. 41, fig. 2. 

Egnasia albipunctata Warren a possibly belongs here; the type is a 
female without head. 

SORYGAZA RAMSDENI, new ipeclei. 

. Male. — Body and fore wings whitish ocher, tne lines dull dark 
brown; antemedial line vertical, wavy; postmedial outcurved, dark- 
est on costa; a narrow terminal dark shade. Hind wings whitish; 
a postmedial gray line; grayish sub terminal and marginal- shades. 
Wings below white, the costal margins broadly tinged with pale 
brown; the lines faintly indicated; on fore wings the postmedial is 
heavily fuscous on costa. 

Expanse. — 1 5 mm. 

Habitat. — Baracoa, Cuba. 

Type. — Cat. No. 19845, U.S.N.M. 

Genus CYCLOPTERYX Guen4e. 

CyclopUryx GuenAe, Delt. et Pyral., 1854, p. 46. 

Male. — Palpi obliquely ascending; second joint reaching frons, 
shortly fringed in front and behind; third joint short. Antennae 
pubescent ciliate. Legs smooth; hind tibiae with tuft. Fore wings 
terminally broad; apex acute; outer margin rounded; veins 3, 4, 5 

i Biol. Centr.-Amer., Hot., vol. 1, 1691, p. 488, pi. 41, fig. 1. 

> Trane. Ent. Boo. Lend., 1889, p. 347. 
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equally apart, 8 close to upper angle; 7, 8 and 9, 10 from end of 
areole; 11 free. Hind wings triangular; anal angle rounded; inner 
margin heavily scaled; veins 3 and 4 from lower angle; 5 well above 
angle; 6 and 7 from upper angle. 

Type of genus. — Cyclopteryx observalis Guen 6o — Erosia niveino- 
tata Walker. 1 

The following species are also referred to this genus: 

Cyclopteryx patridalis Guenee, Dolt, et Pyral., 1854, p. 47. 

Cyclopteryx f lifcralis Walker, Cat. Brit. Mus., vol. 34, 1865, p. 1155. 

Both these species are placed here witli some doubt. 

Genus PELIALA Walkep. 

Peliala Walker, Cat. Brit. Mus., vol. 33, 18C>5, j>. 1005. 

Male. — Palpi obliquoly ascending; second joint fringed below, the 
long scales above bent forward; third joint short, variable. Anten- 
nae long, pubescent ciliate. Hoad with tuft. Abdomen with dorsal 
crests extending to middle or beyond. Thorax and abdomen below 
usually hairy. Wings broad. Fore wings with areole; veins 7, 8, 
and 9, 10 from areole. 

Type of genus. — Peliala teneirosa Walker. 

The genus includes also: 

Peliala hemonalis ( Hypena ) Walker, Cat. Brit. Mus., vol. 16, 1858, 
p. 228 = Hypena sclerialis Felder and Rogenhofer, Reise Novara, 
1873, pi. 120, fig. 32 — Hypena zarabena Schaus, Trans. Amer. Ent. 
Soc., 1904, vol. 30, p. 168. 

Pdiala xenarealis ( Hypena ) Walker, Cat. Brit. Mus., vol. 19, 1859^ 
p. 841 = Hypena thontes Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 9, 
1912, p. 214. 

Peliala leniuscvlalis {Hypena) Moschler, Lep. Jamaica, 1886, p. 60 
= Hypena bergesalis Schaus, Trans. Amer. Ent. Soc., vol. 30, 1904, 
p. 70. 

Pdiala munda ( Hypena ) Warren, Trans. Ent. Soc. Lond., 1889, 
p. 230. 

Pdiala andria ( Hypena ) Druce, Biol. Centr. Amer., Het., vol. 1, 
1890, p. 431, pi. 35, fig. 4. 

Pdiala levana ( Hypena ) Druce, Biol. Centr. Amer., Het., vol. 1, 
1890, p. 431, pi. 35, fig. 5. 

Pdiala leuctra ( Hypena ) Druce, Biol. Centr. Amer., Het., vol. 1, 
1890, p. 435, pi. 35, fig. 14. 

Pdiala, lollia ( Hypena ) Druce, Biol. Centr. Amer., Het., vol. 1, 1890, 
p. 435, pi. 35, fig. 17. 

Pdiala pintica (Mania) Dognin, Ann. Soc. Ent. Belg., vol. 41, 1897, 
p. 416. 


i Cat. Brit. Mui., vol. 36, 1883, p. 1787. 
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Pdiala tossalis (Hypena) Schaus, Trans. Amer. Ent. Soc., vol. 30, 
1904, p. 172. 

Pdiala peniviali8 ( Hypena ) Schaus, Trans. Amer. Ent. Soc., vol. 30, 
1904, p. 173. 

Pdiala demonalis ( Hypena ) Schaus, Trans. Amer. Ent. Soc., vol. 30, 
1904, p. 174. 

Peliala tithonalis ( Hypena ) Schaus, Ann. Mag. Nat. Hist., ser. 8, 
vol. 11, 1913, p. 28. 

Pdiala coeruleojncta ( Hypena ) Schaus, Ann. Mag. Nat. Hist., ser. 
8, vol. 11, 1913, p. 28. 

Hypena amethystalis Moschler, Lop. Surinam, pt. 3, 1880, p. 478, 
possibly belongs here; tho species is unknown to me. 

PELIALA CO VITAL IS, new species. 

Male. — Body and wings grayish brown. Fore wings: The two 
lines whitish gray fine, slightly undulating, shaded on medial side 
with dark brown, the an tomedial somewhat outcurvcd, the postmedial 
vertical; no cell spots; a subterminal faint whitish punctiform line; 
a dark terminal line, semilunar toward apex, inwardly edged with 
white. Hind wings: A darker terminal line partly finely edged with 
whitish. Wings bolow dark gray; a subapical white point on foro 
wing; a postmedial dark lino on hind wings. 

Expanse— M mm. 

Habitat. — Esperanza, Sixola, Costa Rica. 

Type. — Cat. No. 19846, U.S.N.M. 

Allied to P. leuctra Druce. 

Genus AGLAONICE Mtischler. 

Aglaonice MBbchler, Lop. Porto Rico, 1890, p. 226. 

Melina Druce, Biol. Oontr.-Amor., Hot., vol. 1, 1891, p. 473. Type, Bleptina 
hirlipalpit Walker, Cat. Brit. Mus., vol. 16, 1858, p. 242 ‘•Hypena deldonalis 
Walker, Cat. Brit. Mua., vol. 19, 1859, p. 840. These all represent one species 
and will stand as Aglaonice hirtipalpis Walker. 

Male. — Palpi upcurved, second joint reaching above vertex, third 
joint one-third as long as second, both moderately fringed in front, 
heavily fringed behind. Antennae pubescent ciUate. Fore tibiae 
with long hairy tufts; mid tibiae roughly scaled; hind tibiae smooth. 
Fore wings: Apex acute; outer margin rounded; veins 3, 4, 5 equally 
apart; 6 from uppor angle; areolo narrow, 7, 8 and 9 from end of 
areole; 10 from areole above; 11 free. Hind wings: Veins 3 and 4 
from lower angle; 5 well above angle; 6 and 7 from upper angle. 

Type of genus. — Aglaonice sndleni Mdschler - hirtipalpis Walker. 
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Genus MURSA Walker. 

Mursa Walker, Cat. Brit. Mus., vol. 19, 1859, p. 845. 

Aganzagara Walker, Cat. Brit. Mus., vol. 34, 1865, p. 1146. Type, A . disparatalis 
Walker, Cat. Brit. Mus., vol. 34, 1865, p. 1146, which sinks as a synonym of 
phtisialis ( Physula ) Gueufe, Delt. et Pyral,, 1854, p. 87. 

Paramimstica Warren, Trans. Ent. Soc. Lond., 1889, p. 235. Type, P. subrufa 
Warren. 

Sisputa Mohchlkr, Lep. Porto Kioo, 1890, p. 222 ^Sisputa gracilis MOschler, 
Lep. Porto Rico, 1890, ]). VlZ^Epizeuxis maceria Druce, Biol. Centr.-Amer., 
Het., vol. 1, 1891, p. 466, pi. 38, fig. 19. 

Male. — Palpi obliquely ascending, long; second joint fringed above 
and below; third joint short, somewhat hairy. Antennae pubescent 
ciliate. Legs smooth. Foro wings narrow; apex acute; outer mar- 
gin obliquely rounded; vein 3 before lower angle; 4 and 5 from lower 
angle; 6 from upper angle; 7, 8 and 9, 10 from areole; 11 free. Hind 
wings: Veins 3 and 4 stalked; 5 from near angle; 6 and 7 from upper 
angle or shortly stalked. 

Type of genus. — Mursa calisalis Walker, the name sinking as a 
synonym of sotiusalis (Hypena) Walker; 1 also — Megatomis ? judicOr 
talis Walker, 3 — S copula ? comptalis W alker, 3 «=• S orygaza mariea 
Druce. 4 

The genus also contains the following species: 

raramimetica imitatrix Warren, Trans. Ent. Soc. Lond., 1889, p. 
23G. 

It is possible that these all represent one species, the forms are ex- 
tremely variable and impossible to soparato satisfactorily. 

SYNOMERA, new genus. 

Male. — Palpi obliquely ascending, more than twice the length of 
head; second joint fringed above with long hairs. Antennae pubes- 
cent ciliate. Legs smoothly scaled. Fore wings: Veins 3, 4, 5 
equally apart; 6 from upper angle; 7, 8, 10 from end of areole; 9 on 
long stalk with 8; 11 free. Hind wings: Veins 3 and 4 from lower 
angle; 5 woll above anglo; 6 and 7 from upper angle. 

Type of genus. — Synomera cyllarus Schaus. 

The genus includes: 

Synoimmfraricalis ( Batyma ) Schaus, Proc. U. S. Nat. Mus., vol. 30, 
1906, p. 130. 

? Synomera aids ( Metalectra) Schaus, Proc. U. S. Nat. Mus., vol. 46, 
1914, p. 638. 

SYNOMERA CYLLARUS, new epeciee. 

Male. — Palpi, head, collar, and thorax dark brown mottled with 
gray. Abdomen pale brownish gray; a flat dorsal tuft at base tipped 

1 Cat. Brit. Hus., vol. 36, 1862, p. 840. 

* Idem, p. 882. 

O • Idem, rol. 34, 1866, p. 1462. 

4 Biol. Cantr.-Amer., Het., voL 1, 1801, p. 488, pi. 41, fig. 4. 
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with fuscous. Fore wings grayish brown, shading to whitish gray 
before postmedial ; a round yellowish spot across base of cell ; anteme- 
dial line fine outcurved, grayer, defined by some dark scaling, espe- 
cially below median; orbicular a small black spot; reniform space 
white crossed by a fine dark incurved line, followed by a pale yellow 
shade; postmedial, oblique on costa, then outcurved beyond cell, fine, 
white, edged with fuscous brown; space beyond darker shaded; sub- 
terminal fine, whito, vertical to vein 5, dentate, wavy below it, edged 
with brown; a crenulate marginal black Une. Hind wings white, 
irrorated with grayish brown; a crenulate dark brown marginal line. 
Hin d wings below white, faintly irrorated with brown on costa; a pale 
brown shade on discoccllular; torminal dark points connected by a 
crenulate line toward apex. 

Expanse. — 16 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. 19847, U.S.N.M. 

SYKOMERA HYLOHOMB, new *pwl*a. 

Female. — Palpi, head, and collar brown. Thorax and abdomen 
grayish brown. Fore wings brown ; subbasal, antemedial and medial 
darker outcurved, interrupted lines; orbicular small, dark brown, irro- 
rated with fuscous, a dark streak on costa above it; reniform large 
oblique, white, edged on either side with some black scales, and crossed, 
by a grayish brown shade; postmedial fine, white, oblique on costa, 
interrupted by a black shade opposite cell, punctiform on veins 5 and 
4, then inbent, wavy; a broad darker brown shade from reniform to 
costa near apex; a broad white subterminal shade irrorated with 
brown and durk gray, narrowing at apex ; a lunular marginal black 
line. Hind wings dark gray brown, the inner margin shaded with 
bright brown; a short postmedial white line on inner margin. Fore 
wings below brown; a postmedial fuscous shade on costal half. Hin d 
wings below whitish Bhaded with light brown; a faint postmedial line 
and subterminal darker shade. 

Expanse. — 19 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. 19848, U.S.N.M. 

SYROMBRA CRA3TTI, mm (pacta*. 

Female. — Palpi lilacine brown. Head, collar, and thorax olive 
brown. Abdomen fuscous. Fore wings chiefly lilacine brown; a 
few scattered blade irrorations on costal and inner margins, also 
forming an indistinct antemedial line; a fuscous brown streak at end 
of edl to reniform; reniform narrow, long, almost vertical, white 
edged; a dark brown Bhade from reniform to costa at subterminal; 
poetmedial inbent and whitish on costa, then outbent and angled 
10800*— Proc.N.M.YOl.60— 10 24 
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beyond cell, obscured by the brown shading beyond cell,‘inb6nt 
from vein 4 to inner margin; subterminal white, straight from 
costa to vein 5, toothed on veins 3 and 4, followed by a duller 
brown shade to termen ; a terminal lunular black line, punctiform on 
interspaces, the points outwardly edged with white; cilia brown 
crossed by a black line near tips. Hind wings fuscouB; cilia yellow- 
ish white. 

Expanse. — 19 mm. 

Habitat. — Corozal, La Chorrera, Panama. 

Type. — Cat. -No. 19849, U.S.N.M. 

STNOMERA ISTHMIALIS, mw iptcta. 

Male. — Palpi, hoad, collar, and thorax dull brown. Abdomen 
dark gray brown above, white below. Pore wings dark gray, faintly 
tinged with brown and lilacine, and thinly irrorated with black; 
antemedial line fine, indistinct, whitish, sinuous; reniform large, the 
center ocherous edged with light brown and then with white, slightly 
incurved on its outer edge; postmedial outcurvod beyond cell, fine, 
white, darkly edged ; subterminal fine, white, dentate on veins 3 and 
4; marginal black points outwardly edged with white; tho terminal 
dark lino lunular; cilia reddish brown. Hind wings brownish gray; 
a white postmedial streak, darkly edged on inner margin; cilia mot- 
tled whitish and reddish, with a fuscous basal line at anal angle. 
Fore wings below dark gray, the hind wings almost entirely white, 
merely tho costal margin darkly irrorated; a dark discal point. 

Expanse. — 16 mm. 

Habitat. — Rio Trinidad, Panama. 

Type.— Cat. No. 19850, U.S.N.M. 

STKOMKRA TAHQA, MW apaeiM. 

Male. — Palpi brown black; 3d joint, except base, yellow. Head 
light brown. Collar, thorax, and abdomen lilacine ocher. Pore 
wings ocher yellow, basal third lilacine outwardly limited by an in- 
■bent dark brown shade, its edge almost black; an incurved brown 
black line from apex to inner margin at tomus, the space beyond 
lilacine crossed by a wavy, fine, subterminal dark line; a few scat- 
tered dark irrorations on medial space. Hind wings whitish brown; 
a dark spot at anal angle. 

Expanse . — 22 mm . 

Habitat, — Trinidad. 

Type. — Cat. No. 19851, U.S.N.M. 

STKOMKRA PROCRD8TS8, mw »MlM. 

Male. — Head and collar dull reddish brown. Thorax grayish 
brown. Abdomen dark gray with pale segmental lines . Wings dark 
brownish gray; terminal black points connected by a lunular black 
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line; cilia tinged with roseate brown and crossed by fine black lines. 
Fore wings: Medial and postmedial space shaded with dull reddish 
brown; antemedial line vertical, incurved across cell, fine, fuscous, 
its inner edge irrorated with white; orbicular small, round, black, 
containing a white point; reniform long, narrow, almost vertical, 
white, crossed by a reddish brown line; postmedial line outcurved 
beyond cell, fine, white, partly edged with fuscous inwardly; a fine 
subterminal white line; termen tinged with roseate brown. Hind 
wings: Traces on inner margin of a reddish medial line, outwardly 
edged with white. Hind wings below whitish shaded and irrorated 
with roseate brown; a dark discal spot; faint postmedial and sub- 
terminal lines. 

Expanse. — 16 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. 19862, U.S.N.M. 

SYNOMERA CORAZALIS, new •peciee. 

Male . — Head, collar, and thorax brown. Abdomen fuscous with 
some whitish segmental lines. Wings brown irrorated with black; 
a white orbicular point; reniform long, narrow, whitish and brown, 
edged with white, suffusing above and below with postmedial line, 
which is fine, white, and forms an outward curve beyond reniform; 
this curve less distinct so the postmedial appears like a straight line 
from costa to inner margin; an irregular fuscous subtermina! line; 
marginal black points and a terminal black line. Hind wings like 
forewings, but the postmedial line straight and near middle of wing. 
The female is reddish brown, and shows a fine dark antemedial wavy 
line. 

Expanse. — Male, 16 mm.; female, 18 mm. 

Habitat. — Corazal, La Chorrera, Panama. 

Type. — Cat. No. 19853, U.S.N.M. 

Very close to S. procruetes Schaus, which has the postmedial line 
detached from reniform behind. 

STHOMSRA PBDROAU8, xmr * 

Male . — Head and collar purplish brown, also base of abdomen, 
which is otherwise fuscous grey with pale segmental lines. Wings 
to postmedial dull reddish with a few scattered black irrorations. 
Fore wingB: Antemedial line, vertical, wavy, dark brown red, in- 
wardly pale edged; an orbicular white point; reniform large, con- 
sisting of a white line forming the letter C partly filled with yellow 
white scaling; postmedial fine, white, from costa above renifonn, 
well outcurved beyond cell, followed by a broad whitish shade irro- 
rated with dull red, not reaching costa; the ofiter edge of this shade 
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vary irregular; termen purplish grey; marginal black pointsj a fine 
terminal fuscous line. Hind wings: A black discal point;, post- 
medial line white, straight; termen broadly dark grey irrorated with 
dull red toward postmedial line; traces of an outer lunular white 
line; marginal points as on fore wings. Wings below dull roddish 
brown; inner half of hind wings whitish, irrorated with dull red; 
marginal black points and a fine dark terminal line; a reddish spot 
on discocellular of hind wings. 

Expanse. — 22 mm. 

Habitat. — Petropolis. Rio Janeiro, Brazil. 

Type. — Cat. No. 19854, U.S.N.M. 

8TKOMBRA TATALQA, MW dwelt*. 

Male. — Head collar, thorax, and wings brown. Abdomen fuscous 
brown; white segmental lines; a black dorsal spot at base. Fore 
wings: Traces of a white antemedial line, distinct on costa, then 
faint, incurved in cell, outcurvod below it; a white orbicular point; 
a faint medial darker shade; reniform large, yellowish, edged by a 
white line forming a C; postmedial fine, white on costa, yellowish 
below vein 7, outcurved beyond cell; a fine subterminal dentate 
whitish shade; marginal black points; the terminal line extremely 
fine. Hind wings: Base of costa white; a fuscous medial line, closely 
followed by the straight yellow postmedial line; the subterminal 
whitish line nearer postmedial than termen, and somewhat out- 
curved; marginal dark points. Cilia of both wings pale ochreous, 
crossed at base by two dark brown lines. Fore wings below brown, 
hind wings whitish irrorated with brown; black discal points; post- 
medial and outer lines fine ; marginal points and terminal line as above. 

Expanse. — 23 mm. 

Habitat. — Sfto Paulo, Brazil. 

Type. — Cat. No. 19855, U.S.N.M. 

Allied to 8. pedroalis Schaus. 

IPNISTA, new genus. 

Hide. — Palpi obliquely ascending, almost porrect, long; second 
joint fringed above. Antennae with minute cilia. Legs roughly 
scaled. Wings long and narrow. Fore wings: Apex acute, produced; 
outer margin rounded, inbent below vein 3, somewhat crenulate; 
veins 3, 4, 5 equally apart; vein 6 from upper angle; 7, 8, and 9, 10 
from end of areole; 11 free. Hind wings: Veins 3 and 4 from lower 
angle; 6 and 7 from upper angle; 5 well above lower angle. 

Type of gems. — Ipnea manna Druce. 1 


> Biol Contr.-Am«r.,Hot., vol. 1, UM, p. 40 , pl.40, fl*. 10. 
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Genus CAPIS Grote. 

Capit Geotb, Can. Ent., vol. 14, 1882, pp. 20, 119. 

Male. — Palpi obliquely ascending; second joint twice the length 
of head, fringed above and below; third joint short moderately scaled. 
Antennae pubescent; minutely ciliated toward tip. Fore wing broad ; 
outer margin rounded; costa arched at base; vein 3 before lower 
' angle; 4 and 5 from lower anglo; 6 near upper angle; 7, 8 and 9, 10 
from areole; 11 free. Hind wings: Veins 3 and 4 from lower angle 
or stalked; 5 well above angle; 6 and 7 from upper angle. 

Type of genus. — Capis curvata Grote. 

Genus HORMOSCHISTA MBschler. 

Hormoschuta Mobciilkr, Lep. Porto Rico, 1890, p. 221. 

Male. — Palpi obliquely ascending; second joint well fringed in 
front and behind; third joint very small, conical almost completely 
concealed. Antennae pubescent ciliate. Legs smoothly scaled. 
Fore wings broad; outer margin well rounded; vein 3 before lower 
angle; 4 and 5 from lower angle; 6 close to upper angle; 7, 8 and 9, 10 
from areole; 11 free. Hind wings: Veins 3 and 4 from lower angle; 
fi well above angle; 6 and 7 from upper angle. 

Type of genus. — Hormoschista pagenstecheri Moaohler** Thalpo- 
ehares orha Grote, Can. Ent., vol. 9, 1877, p. 68. 

The latter specific name has priority. 

DIODINES, new genus. 

Male. — Palpi upturned; second joint reaching well above head, 
Slightly fringed above near end; third joint half as long as second, 
smoothly scaled. Antennae pubescent ciliate. Legs smooth; fore 
femora thickly scaled; short tufts at base of fore tarsi and hind 
tibiae. Fore wings: Outer margin obliquely rounded; veins 3 and 4 
apart from lower angle; 5 well above lower angle; 6 near upper 
angle; areole narrow; 7, 8, and 9 on long stalk from end, 10 from 
above before end; 11 free. Hind wrings: Veins 3 and 4 from lower 
angle; 5 well above angle; 6 and 7 from upper angle. 

Type of genus. — Diodines trilinea Schaus. 

DIODQYS8 TOLUVBA, ntw yd—, 

Male. — Palpi brown, irrorated with fuscous. Body and wings 
grayish buff. Body irrorated with brown; a small black dorsal spot 
on abdomen at base. Fore wings with some fine brownish striae; 
costal edge fusoous gray; lines consisting of dark brown shading; 
antemedial line angled on costa, deeply inbent; medial line crossing 
and of cell, less oblique, outwardly finely pale edged; a fine outcurved 
brown line approximating medial lino from below vein 3; subterminal 
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parallel with termen followed by black points on veins; outer margin 
yellow brown between veins 4 and 6, shaded with dark gray above 6; 
a ter min al wavy dark line. Hind wings: A faint postmedial and 
subterminal dark shade; terminal dark line as on fore wings. Fore 
wings below: The disk shaded with gray brown; a dark postmedial 
line; terminal space with brownish striae. Hind wings below whit- 
ish buff, irrorated with brown; a fine dark line on discocellular; a 
fine postmedial line; a sub terminal dark shade; a dark terminal line 
on both wings. 

Expanse. — 29 mm. 

Habitat. — Loja, Ecuador. 

Type.— Cat. No. 19856, U.S.N.M. 

Genus METALECTRA Hiibner. 

Metaltctra HOhnkr, Verz . bek. Schmett., 1823, 342. 

Stimmia GuenAe, Noct., vol. 3, 1864, p. 23. Type, S. scoria Guen6e. 

Bithiga Walker, Cat. Brit. Mus., vol. 33, 18C5, p. 832. Type, B. rubrispana 
Walker. 

Eamopyralis Grote, Proc. Acad. Nat. Sci. Phila., 1874, p. 213. Type, E. tactut 
Grote, which is a synonym of E. quadrisignata ( Eomoptera ) Walker, Cat. Brit. 
Mus., vol. 13, 1867, p. 1073; —Eomopteria contracta Walker, Can. Nat. Geol., 
vol. 5, 1860, p. 258; —Eomoptera sonata Walker, Cat. Brit. Mus., vol. 33, 1866, 
p. 878. 

Male. — Palpi obliquely ascending, smooth; third joint almost as 
long as second. Antennae pubescent ciliate. Legs with tufts or 
smooth. Wings narrow, the termen usually crenulate. Fore wings: 
Vein 2 well beyond middle of cell; 3 near lower angle; 4 and 5 from 
lower angle; 6 from upper angle; 7, 8 and 9, 10 from areole; 11 free. 
Hind wings: Veins 3 and 4 from lower angle; 5 well above angle; 
6 and 7 from upper angle. 

Type of genus. — Metalectra praeciscdis Hiibner l — Stimmia scoria 
Guen6e * — Homoptera dotata Walker* — Homoptera fimbripee Walker 4 — 
Homoptera paupera Walker. 5 

The genus also includes: 

Metalectra carneomacula ( Stimmia ) Guen4e, Noct., vol. 3, 1854, 
p. 24 — Metalectra ypeilon Butler, Trans. Ent. Soc. Lond., 1879, 
p. 64 - Orsa nvultusta Eaye, Trans. Ent. Soc. Lond., 1901, p. 130, 
pi. 5, fig. 16. 

Metalectra indecidens ( Homoptera ) Walker, Cat. Brit. Mus., voL 
15, 1858, p. 1800, like M. praedsalis Hiibner, but more reddish brown. 

Metalectra punctilinea ( Homoptera ) Walker, Trans. Ent. Soc. Lond., 

1862, p. 98. 


■ Samuil, not. Schmett., vol. a, p. ao, flg». 167, 368. 

* Noet„ vol. 3, 1864, p. 34 . 

• Cat. Brit. Hui., vol. 13, 1857, p. 1067. 

4 loom. Linn. Boo. Zool., vol. 0, 1867, p. 185. 
•Idam, p. 185. 
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MetdUctra schizospila ( Capnodes ) Walker, Cat. Brit. Mus., vol. 33, 
1865, p. 1073 “ Capnodes lappa Druce, Biol. Centr.-Amer., Het., 
yol. 1, 1800, p. 417, pi. 33, fig. 26. 

MetdUctra agathia (Druce) Biol. Centr.-Amer., Het., vol. 1, 1890, 
p. 404, pi. 33, fig. 12. 

MekUectra marginata ( Epizeuxis ) Warren, Trans. Ent. Soc. Lond., 
1889, p. 234 = Capnodes ? argina Druce., Biol. Centr.-Amer., Het., 
vol. 1, 1890, p. 418, pi. 33, fig. 27. 

MetdUctra parviquadraia ( Homopyralis ) Kaye, Trans. Ent. Soc. 
Lond., 1901, p. 131, pi. 5, fig. 13. 

MetdUctra verrucata ( Homopyralis ) Dognin, Het. Am6r. Sud, fasc. 
5, 1912, p. 45. 

MetdUctra nigeTlus (Homopyralis) Dognin, Het. Am6r. Sud, 
fasc. 5, 1912, p. 45. 

MetdUctra pandana ( Homopyralis ) Schaus, Proc. U. S. Nat. Mus., 
vol. 30, 1906, p. 111. 

MetdUctra pida ( Ilomopyralis ) Schaus, Proc. U. S. Nat. Mus., 
vol. 30, 1906, p. 111. 

MetdUctra pamela ( Matigramma ) Schaus, Proc. U. S. Nat. Mus., 
vcl. 30, 1906, p. 112. 

MetdUctra ardesiaca (Homopyralis) Schaus, Ann. Mag. Nat. Hist, 
ser. 8, vol. 10, 1912, p. 526. 

MetdUctra aglaia (Homopyralis) Schaus, Ann. Mag. Nat. Hist., 
ser. 8, vol. 10, 1912, p. 525. 

MetdUctra charopus (Homopyralis) Schaus, Ann. Mag. Nat. Hist., 
scr. 8, vol. 10, 1912, p. 527. 

MekUectra croceipalpis (Homopyralis) Schaus, Ann. Mag. Nat. Hist., 
ser. 8, vol. 10, 1912, p. 527. 

MetdUctra elongate (Homopyralis) Schaus, Ann. Mag. Nat. Hist., 
ser. 8, vol. 10, 1912, p. 528. 

MetdUctra nireus (HomopyraVis) Schaus, Ann. Mag. Nat. Hist., 
ser. 8, vol. 10, 1912, p. 528. 

MetdUctra viridis (Homopyralis) Schaus, Ann. Mag. Nat. Hist., 
ser. 8, vol. 10, 1912, p. 529. 

MetdUctra diffusa (Homopyralis ?) Schaus, Ann. Mag. Nat. Hist., 
ser. 8, vol. 10, 1912, p. 530. 

MetdUctra lotis (Homopyralis i) Schaus, Ann. Mag. Nat. Hist., 
ser. 8, voL 10, 1912, p. 530. 

MekUectra ceyx Schaus, Proc. U. S. Nat. Mus., vol. 46, 1914, p. 538. 

MetdUctra astylos Schaus, Proc.U. S.Nat. Mus., vol. 46, 1914, p. 539. 

MetdUctra agriodos Schaus, Proc. U. S. Nat. Mus., vol. 46, 1914, 
p. 539. 

MetdUctra fitrva Schaus, Proc. U. S. Nat. Mus., vol. 46, 1914, p. 540. 

MetdUctra contactoides Dyar, Proc. U. S. Nat. Mus., vol. 47, 1914, 
P* 214. 
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Metalectra mandpaia Dyar, Proc. U. S. Nat. Mus., vol. 4|, 1914, 
p. 214. 

Metalectra didyma Dyar, Proc. U. S. Nat. Mus., vol. 47, 1914, p. 215. 

Metalectra mocktheros Dyar, Proc. U. S. Nat. Mus., vol. 47, 1914, 
p. 215. 

Metalectra trietigma Dyar, Proc. U. S. Nat. Mus., vol. 47, 1914, p. 

215. 

Metalectra paralappa Dyar, Proc. IT. S. Nat. Mus., vol. 47, 1914, 
p. 215. 

Metalectra diversata Dyar, Proc. IT. S. Nat. Mus., vol. 47, 1914, p. 

216. 

Metalectra vividifer Dyar. MS. 

Metalectra viridescens Dyar. MS. 

METALECTRA AlfALIS, new specie*. 

Male . — Head and collar mottled gray and brown. Thorax, ab- 
domen, and wings mostly dark blue; some reddish-brown scales dor- 
sally on abdomen. Fore wings : Lines fine, black, starting from costal 
spots, separated by small flesh-colored spots; basal, antemedial, and 
medial lines geminate, the latter indistinct; orbicular a black point; 
reniform thick, black, crossed by a brown line; postmedial partly 
mottled with brown, lunular, with white points on veins, and followed 
by an oblique black spot near costa; a sub terminal shade; marginal 
spots connected by a lunular terminal line. Hind wings with the 
lines and discocellular spots corresponding to fore wings; a streak of 
gray hairs below cell, and one on inner margin to postmedial line; a 
large flesh-colored spot at anal angle. Wings below pale with the 
usual antemedial and postmedial lines and discal spots; a subter- 
minal line on hind wings. The hind tibiae without long hair; fore 
tibiae with short tufts. 

Expemse . — 27 mm. 

Habitat . — Baracoa, Cuba. 

Type.—Qat' No. 19857, U.S.N.M. 

METALECTRA CASTRENSIS, new specie*. 

Male . — Palpi brown with fuscous circles. Body and wings dark 
brown. Fore wings: Veins on basal half shaded with dark gray; 
an ochreous basal line; a similar broader antemedial line, somewhat 
wavy, divided by a black line; orbicular and reniform fuscous brown; 
a wavy black medial line ; a large lighter brown spot beyond reniform, 
filling curve of postmedial; this latter almost punctiform, outwardly 
pale edged on costa; a paler subterminal wavy shade indicated by 
darker edging; faint dark marginal spots. Hind wings: Traces of 
black lines on inner margin from middle to anal angle, the post* 
medial line outwardly edged with white; cilia mottled with reddish 
brown. Hind wings below whitish, irrorated with brown; a dark 
discal point, medial, and postmedial lines. The fore and mid tibiae 
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are smooth; the hind tibiae are wanting. The species can be readily 
recognized by the short white line on inner margin of hind wings. 
Expanse. — 27 mm. 

Habitat. — Castro, Parana. 

Type.— Cat. No. 19858, U.S.N.M. 


MBTALKCTRA TEMPKRATA, MW 

Male. — Body and fore wings dark brown; abdomen paler at base 
with a few dorsal bright brown hairs. Fore wings faintly tinged with 
dull purple gray, the markings brown black; antemedial line indi- 
cated by dark edging, fine on outer side, broad on inner side, expand- 
ing toward base and forming a large spot; orbicular small, a spot 
above it on costa; medial and postmedial lines macular, from large 
costal spots; reniform consisting of a reddish brown crescent, black 
edged, followed by paler mottlings, all very confused; postmedial 
followed by a series of white points on veins; a subterminal shade; 
marginal angular spots. Hind wings gray brown; a dark spot on 
inner margin at angle divided by a small wliite spot. Wings below 
whitish gray with faint antemedial, postmedial, and outer lines, also 
a few brown irrorations; diseal spots better marked on hind wings. 
Hind tibiae without tufts. 

Expanse. — 22 mm. 

Habitat. — Jalapa, Mexico. 

Type.— Cat. No. 19859, U.S.N.M. 

MXTALECTKA TAN AMEN SIS, MW (paclM. 

Male. — Body and wings light reddish brown; palpi with black 
rings; some dark Begmental lines on abdomon, and dorsal mottlings 
about middle. Fore wings: Base mottled with gray; a pale broad 
antemedial fascia, inbent from costa, on it is the black orbicular 
point; a geminate dark medial line, outangled in cell, touching a 
brown orescent on disco cellular; the space beyond broadly paler, but 
somewhat variable; postmedial line remote, fine, angular, and with 
White points on veins; a pale subterminal shade indicated by edging; 
marginal black points on interspaces, and a terminal dark line inter- 
rupted opposite them. Hind wings: Base without lines, otherwise 
the lines are as on fore wing, but do not reach the costal margin; a 
bleak point at end of cell. Wings below whitish with some brown 
irrorations; antemedial, medial, and postmedial brown wavy lines; 
bleak discal and marginal points; the costa of fore wings with dark 
spots. Palpi with the 3d point half as long as -2d. Fore and hind 
tibiae with long hairs. 

Expanse. — 20 mm. 

Habitat. — Tanamo, Santiago, Cuba. 

Type. — Cat. No. 19860, U.S.N.M. 
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MtXTALXCTSA QKMtNlCINCTA, a*w 


% TOC. 60 . 

■■■*.. ■■ ■ - 


JtfoZe. — Body and wings moss green, the body and base of wings 
palest; some segmental black irrorations on abdomen. Fore wings: 
A dark gray an temedial fascia; a double black medial line; rehiform 
a paler shade crossed by a dark line; postmedial fine, dark, double, 
warily outcurved; a fuscous shade from apex, inbent opposite cell, 
then oblique to termen at vein 4; a terminal lunular black line. 
Hind wings similar but without the antemedial fascia. Wings below 
white. Fore wings suffused with brown; a medial and a fainter 
postmedial line, on costa fuscous and broader; an antemedial fus- 
cous costal spot. Hind wings: A medial brown line; a lunular post- 
medial line; subterminal brown irrorations. The fore tibiae with 
expanding tuft. Hind legs smooth. 

Expanse . — 18 mm. 

Habitat. — Santiago, Cuba; Orizaba, Jalapa, Mexico. 

Type. — Cat. No. 19861, U.S.N.M. 

Closely allied to Metalectra picta Schaus. 


METALECTRA CORCYRA, new (pacta*. 

Male . — Body and wings light brown. Abdomen dorsally irrorated 
with black. Wings: A double fuscous medial line; a black line on 
discocellular; postmedial fine, dark, lunular dentate, followed by a 
darker brown shade; a subterminal dark dentate shade; a terminal 
dark line somewhat punctiform on fore wings; cilia mottled with 
fuscous. Foro wings: An antemedial fuscous brown fascia; a large 
fuscous spot on costa from postmedial to subterminaL Hind tibiae 
short without tufts. 

Expanse . — 16 mm. 

Habitat. — Aroa, Venezuela. 

Type.— Cat. No. 19862, U.S.N.M. 

MKTALECTRA UTHOSTIS, MW (pacta*. 

Male. — Head, collar, and thorax whitish, mottled with brown. 
Abdomen light brown abovo with dark irrorations. Wings grayish 
brown, mottled with white, and a few reddish irrorations. Fore 
wings: A faint whitish basal and medial line; an irregular similar 
antemedial line; postmedial fine, dark brown, lunular, oblique to vein 
4, then incurved and outangled on submedian, followed by a whitish 
shade; an irregular subterminal whitish shade; a terminal wavy 
black line; reniform large, white, inwardly edged by a black line. 
Hind wings with lines corresponding to fore wings; a thick, velvety 
black line on discocellular. Hind tibiae smooth. 

Expanse. — 18 nun. 

Habitat. — Rio Trinidad, Panama. 

Type. — Cat. No. 19863, U.S.N.M. 
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XSTAUCTSA 8AHHA, MW «MlM. 

MdU. — Body and wings purplish brown. Abdomen dorsally with 
basal segments ocher brown, otherwise light brown with dark irrora- 
tions and segmental lines. Fore wings: A basal ocher white line; 
other lines reddish brown on costa with ocherous shadings between 
them; antemodial fine, wavy, inwardly edged with ocherous-white 
scaling; a faint, dark medial line; orbicular small, black; .reniform 
large, brighter reddish brown, partly edged with ocherous; postmedial 
wavy, outcurved, outwardly finely mottled with ocherous; an irregu- 
lar subterminal, ocherous shade ; marginal dark-brown spots. Hind 
wings grayish brown at base, and a similar streak below cell and vein 
2 to termen in the male only; a dark streak on discocellular, otherwise 
lines are ocherous shadings, as on fore wings; a heavy terminal, lunu- 
lar, black line. Wings below dark gray; faint medial and postmedial 
lines; a darker subterminal shade; fuscous (fiscal spots; a whitish 
spot on costa of fore wings postmedially. Fore and hind tibiae with 
long tufts. 

Expanse. — 20 mm. 

Habitat. — Aroa, Venezuela; La Chorrera, Panama; Jalapa, Mexico. 

Type. — Cat. No. 19864, U.S.N.M. 

MXTALXCTKA ROSXrrmCTA, new •pacie*. 

Male. — Palpi fuscous, second joint with a pale ring. Head, collar, 
and thorax roseate brown. Abdomen fuscous above, gray under- 
neath. Fore wings chiefly roseate brown; a broad, dull-brown sub- 
basal fascia; a fine, black, antemediul vertical line; orbicular a black 
ppint; a medial, dull-brown shade; roniform almost oval, brown 
black; postmedial brown black, wavy, outcurved beyond cell; a 
broad, dull, dark-brown outer shade, followed by a roseate subter- 
minal line, outwardly edged with brown spots; termen roseate with 
large semilunar, dark-brown spots; base of cilia with alternate brown 
and roseate spots, otherwise gray. Hind wings dull brown with 
traces of lines and roseate shadings toward inner margin; termen 
and cilia as on fore wings. 

Expanse. — 17 mm. 

Habitat. — Maroni River, French Guiana. 

Type. — Oat. No. 19865, U.S.N.M. 

LITHOPOMA, new genus. 

Male. — Palpi long, obliquely ascending; second joint densely but 
smoothly scaled; third joint smooth, acute, almost as long as second. 
Antennae smooth, with minute bristles. Fore femora with large tuft 
at base and shortly fringed. Hind tibiae dilated, with long tuft of 
hairs on inner side at base. Fore wings; Outer margin rounded; 
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veins 3, 4, 5 equally apart; 6 from upper angle; 7 from end of areole, 
also 8 and 0 on long stalk; 10 from areole above; 11 free. Hind 
wings: Outer margin rounded; veins 3 and 4 very shortly stalked; 
5 dose to lower angle; 6 and 7 from upper angle. 

Type of genus. — Ipnea ardalus Druce. 1 

Genus GLENOPTERIS Guen£e. 

OUnopteri* Gtjen£k, Delt. et Pyral., 1854, p. 79, pi. 4, fig 4. 

Male. — Palpi obliquoly ascending; second joint stout; third joint 
dender acuminate, as long as second. Antennae pubescentciliate. Legs 
smooth. Wings broad. Fore wings: Vein 2 from well towards end 
of cell; 3 before lower angle; 4 and 5 apart from lower angle; 6 below 
upper angle; areole broad; 7, 8, and 9 from end; 10 from areole above; 
11 free. Hind wings: Veins 3 and 4 from lower angle; 5 from middle 
of discocellular; 6 and 7 from upper angle. 

Type of genus. — Glenopteris herbidalis Guenfie. 

Also included in this genus are the following : 

Glenopteris oculata Cramer, Pap. exot., 1782, vol. 4, p. 71, pi. 324, 
fig. F**oculifera Hhbner, Exot. Schmett., vol. 2, p. 200, figs. 1, 
2, 3, 4; Verz. bek. Schmett., p. 255 - oculiferalis Guenfie, Delt. et 
Pyral., 1854, p. 80. 

Glenopteris omata Schaus, Ann. Mag. Nat. Hist., ser. 8, voL 8, 1911, 
p. 230. 

Genus SALIA Httbner. 

Belia HtlBNER, Verz. bolt. Schmett., 1810, 339. 

Colobochila HObner, Vera. bek. Schmett., 1810, 344. 

Madopa Stephens, in Curtie’a Brit. Ins., 1827, p. 169. 

Male. — Palpi obliquely ascending, nearly porrect; second joint 
twice the length of head, with some longer hairs bohind; third joint 
about one-third the length of second. Antennae minutely ciliated. 
Legs smooth. Fore wings: Apex acute; outer margin produced, 
rounded; veins 3, 4, 6 equally apart; 6 from upper angle; 7, 8, and 9, 
10 from areole; 11 free. Hin d wings: Veins 3 and 4, and 6 and 7 
from angles, or very shortly stalked; 5 above angle. 

MATILOXIS, new genus. 

JfoZe.-Antennae pubescent ciliate. Palpi obliquely upturned; 
second joint moderately scaled; third joint smooth, acute, one-third 
as long as second. Legs smoothly scaled. Forewings: Costal margin 
straight; apex acute; outer margin outcurved at vein 4, inbent below; 
veins 3, 4, 5 equally apart; 6 from upper angle; 7, 8, and 9, 10 from 
areole; 11 free. Hin d wings: Veins 3 and 4 very shortly stalked; 
fi well above lower angle; 6 and 7 from upper angle. 

Type of genus. — Kkaesena. rubroTna/rginata Schaus.* 


Biol. Oaitr.-Anur., Hat., vol. 1, IBM, p. 4ga, pi. «, flf . 
Pioo. V. B. Not. Um., Vol. 10, U00, p. 107 
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The genus also contains: 

Matiloxis dbarusalis ( Bleptina ) Walker, Cat. Brit. Mus., vol. 19, 
1858, p. 860. 

Matiloxis rufinalis ( Platydia ) Walker, Cat. Brit. Mus., vol. 34, 
1865, p. 1122. 

Matiloxis jalapena ( Rhaesena ) Schaus, Proc. U. S. Nat. Mus., vol. 
30, 1906, p. 107. 

Matiloxis nezeila ( Ehaesena ) Schaus, Proc. U. S. Nat. Mus., vol. 30, 
1906, p. 107. 

Matiloxis defeeta (Rhaesena) Dyar, Proc. U. S. Nat. Mus., vol. 42, 
1912, p. 79. 

Matiloxis darconis (Rhaesena) Schaus, Ann. Mag. Nat. Hist., ser. 8, 
vol. 9, 1913, p. 33. 

Matiloxis meliccrta (Rhaesena) Schaus, Ann. Mag. Nat. Hist., ser. 
8, vol. 9, 1913, p. 33. 

Matiloxis zourn (Rhaesena) Dyar, Proc. U. S. Nat. Mus., vol. 47, 
1914, p. 214. 

Matiloxis lilaceata (Rhaesena) Dognin, Hot. Am6r. Sud, fasc. 8, 1914, 

p. 86. 

MATILOXIS CT7BA1IS, new epeclee. 

Female. — Palpi orange brown. Head yellow brown. Collar, 
thorax, and base of abdomen lilacine gray, the latter dorsally shaded 
with black; the other abdominal segments dark red with black seg- 
mental lines, replaced on last segment by a white line. Forewings 
lilacine; antemedial shade dark brown, incurved in cell, outcurved 
below cell, edged with lilacine white; medial shade similar, narrower, 
outbent to end of cell, thon vertical, followed on costa by a white 
shade crossed by a brown line which forms the commencement of 
postmedial; it is deeply outcurved below costa, vertical and parallel 
to medial line on inner margin; subterminal line fine, black on a 
lilaoine ground, preceded on costal half by a yellow brown shade; 
termen umber brown, expanding to subterminal at veins 2-4; cilia 
white with a broad dark gray shade near base, and dark shaded at 
vein 4. Hind wings gray brown; a dark terminal line; cilia dark 
gray tipped with white. Wings below with the costal margins and 
apioes shaded with bright red; a dark discal point, postmedial, and 
outer lines on hind wings. 

Expanse. — 18 mm. 

Habitat. — Santiago , Cuba. 

Jtype. — Cat. No. 19866, U. S. N. M. 

MATILOXIS JOSBAUS, MW frlu. 

Female. — Palpi, head, and collar yellow brown. Thorax lilaoine. 
Abdomen dark lilacine, the last segments shaded with yellow brown. 
Forewinga mostly lilacine; the antemedial line olive brown, inangled 
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in cell and on aubmedian, ou tangled below cell; medial shade olive 
brown, outbent, from costa just before middle to inner margini>eyond 
middle, slightly sinuous, followed by the whitish lilacine shade; 
reniform very indistinct on dark shade below costa, but outwardly 
edged by an oblique fuscous line, the whole followed by an oval bright 
brown shade; this shade followed by a dark reddish brown line, not 
reaching inner margin; the subtcrminal fine, fuscous, wavy, partly 
edged with lilacine; some terminal brown shading; an interrupted 
terminal dark line; cilia white crossed by two dark gray lines. Hind 
wings brownish gray; cilia white, with the gray lines almost obsolete. 
Hind wings below dark gray, the apex shaded with light brown. 
Fore wings below whitish on inner half, otherwise irrorated with 
fuscous gray, and yellow brown at apex; a discal point closely fol- 
lowed by a dark medial line: traces of a subterminal dark shade. 

Expanse . — 22 mm. 

Habitat. — San Jose, Costa Rica. 

Type. — Cat. No. 19867, U. S. N. M. 

MAmOXlSf GUURAUS. MW tpcclM. 

Female . — Body and wings grayish brown. Forewings: Lines dark 
brown; fine; antemedial outcurved; reniform finely outlined, oval; 
postmedial outcurved around reniform, suffusing with the oblique 
medial line which is fuscous gray on costa, reddish brown, inwardly 
edged with yellow from subcostal to inner margin; faint traccfe of a 
subterminal shade; a bright brown shade at apex; terminal line fus- 
cous. Wings below paler brown with small black discal spots. 

Expanse. — 22 mm. 

Habitat. — Cayenne, French Guiana. 

Type.— Cat. No. 19868, U. S. N. M. 

This is doubtfully a matiloxis, the palpi being more curved, the 
third joint smaller and outbent. 

Genus UZINIA Schaus. 

Uzinia Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 8, 1918, p. 31. 

Male. — Palpi obliquely ascending, barely reaching above head, 
moderately scaled, the third joint minute. Antennae fasciculate. 
Legs smooth; fore tibiae with longer hairs. Abdomen with dorsal 
tufts at base. Forewings: Costa slightly convex; outer wm.i*g»n 
obliquely rounded; vein 3 well before lower angle; 4 and 5 from 
lower angle; 6 dose to upper angle; 7, 8, and 9, 10 from end of areals 
which is narrow; 11 free. Hind wings: Veins 3 and 4 from lower 
angle; 5 slightly above angle; 6 and 7 from upper angle. 

Type of genus. — Uzinia hyas Schaus, 
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Genus TOMYRIS Druce. 

Tonqru Deuce, Biol. Centr.-Amer., Het., vol. 1, 1890, p. 440, pi. 36, fig. 26. 

Male. — Palpi long, porrect; third joint short, upturned. Antennae 
minutely ciliated. Legs smoothly scaled. Forewings: Apex acute; 
outer margin obliquely rounded; a long tuft of hairs below from base 
of inner margin; reins 3, 4, 5 almost equally apart; 6 from below 
upper angle; 7, 8, and 9, 10 from aroole which is small; 11 free. 
Hind wings; Veins 3, 4, 5 from lower angle; 6 and 7 from upper angle. 

Type of genus. — Tomyris nigropuncta Druce. 

Also included in this genus is the following species: 

Tomyris syUificalis ( Uypena ) Schaus, Trans. Amer. Ent. Soc., vol. 
30, 1904, p. 170. 

Genus OGOAS Druce. 

Ogoas Deuce, Biol. Centr.-Amcr., Het., vol. 1, 1890, p. 439, pi. 36, fig. 24. 

Male. — Palpi long, slender, porrect; third joint upturned, medi- 
ally hairy. Antennae minutely ciliated. Legs smoothly scaled. 
Forewings: Apex acute; outer margin obliquely rounded; rein 3 
from near lower angle; 4 and 5 from lower angle; 6 from upper angle; 
7, 8, and 9, 10 from areole; 11 free. Hind wings: Subcostal above 
with fringe of long upturned hairs; veins 3 and 4 shortly stalked; 5 
abovo angle; 6 from upper angle; 7 from coll, the two approximated 
for half their length. 

Type of genus. — Ogoas albipuncta Druce. 

The following species are also contained in this genus: 

Ogoas broda (Boana) Schaus, Trans. Amor. Ent. Soc., vol. 30, 1904, 

p. 168. 

Ogoas aroalis (.Boana) Schaus, Trans. Amer. Ent. Soc., vol. 30, 
1904. p. 168. 

Genus SOT1GENA Druce. 

Botigma Deuce, Biol. Centr.-Amer., Het., vol. 1, 1890, p. 437, pi. 36, fig. 22. 

Male. — Palpi porrect, long, shortly fringed above; third joint short, 
slightly upturned. Antennae pubescent ciliate. Legs smooth. 
Forewings broad; apex acute; outer margin sinuous, slightly 
crenulate; a small tuft on inner margin beyond middle; vein 3 near 
lower angle; 4 and 5 close together from lower angle; 6 from upper 
angle; 7, 8, and 9, 10 from areole; 11 free, approximating vein 10. 
HShd wings: Veins 3 and 4 from lower angle; 6 and 7 from upper 
angle; 6 well above angle. 

Type of genus. — Sotigena notodontoides Druce. 

Also the following species are included in this genus: 

Botigena dulcis Druce, Biol. Centr. Amer., Het., vol. 1, 1890, p. 438, 
pi. 35, p. 22. 

Botigena rictalis Dognin, Het. Am6r. Sud., fasc. 8, 1914, p. 85. 
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ACMANA, new genus. 

Female. — Palpi long, porrect; second joint broadly fringed above; 
third joint acuminate about one-third the length of second.. Anten- 
nae pubescent ciliate. Abdomen long and slender. Fore wings: 
Apex very acute; outer margin straight, oblique; vein 3 well before 
lower angle; 4 and 5 from lower angle; 6 near upper angle; 7, 8 
and 9, 10 from areolp; 11 free. Hind wings: Costal margin straight; 
outer margin straight from below apex to vein 2, then truncate; 
veins 3 and 4, and 6 and 7 stalked; 5 from lower angle. 

Type of genus. — Herminia ? moeonalis Walker . 1 

ACMAHA t APICIOmSS, new ipecle*. 

Female. — Body and fore wings bone color tinged with ocherous 
brown; fringe of palpi tipped with white. Fore wings: Some slightly 
darker irrorations; lines all inbent from costa, straight; a faint 
double antemedial line, the space between from cell to inner margin 
slightly whitish; two dark brown round spots on discocellular; 
postmedial browner; a whitish outer line outwardly darker shaded; 
a white subterminal line dark edged; marginal points connected by 
a fine undulating line. Hind wings white; lines continued from fore 
wings except antemedial; the postmedial and outer lines dark brown, 
followed by mottling-like ground color of fore wing but not reaching 
costa or inner margin, except at termen. Whigs below bone color 
irrorated and tinged with light brown; postmedial and outer lines 
less distinct, the former outwardly punctiform on fore wings, forming 
fuscous spots toward apex; inner margin white; terminal points as 
above. 

Expanse . — 29 mm. 

Habitat. — Castro Parana, Brazil. 

Type. — Cat. No. 19869, U.S.N.M. 

In this species veins 3, 4, 5 on hind wings are equally apart. 

ACMAKA t PAUUHA, nmr (pacha. 

Female. — Body and wings whitish brown. Fore wings: An olive 
brown shade along subcostal from base to apex; lines brown; ante- 
medial fine, outcurved across cell and inbent; two brown points on 
discocellular; postmedial fine, inbent, slightly outcurved on costa; 
a similar outer line, darker, inwardly edged with white, outwardly 
shaded with olive brown, and with trigonate small spots on veins; a 
dark brown marginal lunular line, more heavily marked on inter* 
spaces; cilia whitish tipped with fuscous brown. Hind wings like 
fore wings, but no antemedial line, and the wing whiter shaded to 
outer line. Fore wings below: Inner area gray, wing otherwiffs 

■Cat. Brit. Hue., voLl»,l»,p.M7. 
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brownish straw color; a fuscous shade on disoocellular; a finely 
dentate postmedial line, outcurved on costa; a dark outer shade 
from apex to inner margin near tomus, crossed by a pale wavy line. 
Hind wings below whitish, the costa and termen tinged with brownish 
straw color; a fine streak on discocellular; postmedial line very 
fine, indistinct; a double outer, and a subterminal line, better marked, 
all dentate. 

Expanse. — 36 mm. 

Habitat . — Rio Janeiro. 

Type . — Cat. No. 19870, U.S.N.M. 

On hind wings veins 3 and 4 aro from lower angle; 5 well above 
angle. 

Genua TIBRACANA Walker. 

Tibracana Walker, Cat. Brit. Mus., vol. 34, 1866, p. 1108. 

Female. — Palpi porrect, as long as head and thorax, slender; 
second joint fringed above; third joint one-fifth the length of second, 
smoothly scaled. Antonnao ciliated. Fore wings broad; apex very 
aGUte; outer margin obliquely outcurved, almost angled at vein 4; 
veins 3, 4, 5 equally apart; 6 from near upper angle; 7, 8, and 9, 10 
from areole; 11 free. Hind wingB: Veins 3 and 4 from lower angle. 
6 well above angle; 6 and 7 from upper angle. 

Type oj genus. — Tibracana xanthialis Walker, 

Abac the following species is contained in this genus: 

Tibracana gnoma ( Paithis ) Schaus, Proc. U. S. Nat. Mus., vol. 30, 
1906, p. 128. 

Genus BOANA Walker. 

Boone Walker, Tium. Ent. Soc. Load., 1862, p. 110. 

Male. — Palpi porrect three times the length of head; second joint 
fringed above, less so below; third joint short, acute, fringed near 
base. Antennae pubescent ciliate; an acute frontal tuft. Legs 
smooth; fore tibiae with small tuft at joint. Wings broad. Fore- 
wings: Apex acute, somewhat falcate; outer margin rounded; inner 
margin rounded; veins 2 and 3 from before middle of cell; 4 and 5 
from lower angle; 6 from near upper angle; 7, 8 and 6, 10 from areole; 
11 free. Hind wings: Costal margin rounded; cell very short; veins 
3 and 4 on long stalk; 6 above angle; 6 from before upper angle; 7 
from upper angle. 

Type of genua. — Boaiut semialba Walker. The type is a male, 
not a female as stated by Walker. The species is synonymous with 
Hypena cataleuca Herrich-Schftffer, 1 tins latter specifio name having 
priority. 

i Avmm Eur. Sohmttt, p, 60, fig. 4&S. 

■ ltjfloo*- procJtja.vot 60 -ie— as 





886 


PROCEEDINGS OF THE NATIONAL MUSEUM. 


VOL. 60. 


Genus LOMANALTES Grote. 

Lomanalt'CsG rote, Bull. Buffalo So c. Nat. 6ci. y vol. 1, 1873, p. 14, pi. 1, figs. 12, 13. 

Male. — Palpi long, porroct, fringed above. Antennae ciliate. 
Frons with pointed tuft. Abdomen with dorsal tufts. Body below 
and legs smooth. Forewings moderately broad; costa somewhat 
depressed modialty; outer margin obliquely rounded; veins 3, 4, 5 
equally apart; 7, 8 and 9, 10 from areole. 

Type of genus. — Lomanalks laetulus Grot Hypena eductalis 
Walker, 1 the latter name having priority. 

Genus PLATHYPENA Grote. 

Plathypcna Guotk, Bull. Buffalo Sor. Nat. Sci., vol. 1, 1873, p. 38. 

Male. — Palpi porreet, second and third joints densely scaled. 
Antennae minutely ciliate. An acute frontal tuft. Abdomen with 
dorsal tufts on basal half. Thorax below hairy. Legs smooth. 
Forewings narrow; outer margin obliquely rounded; inner margin 
produced at tornus; veins 7, 8 and 9, 10 from areole. Hind wings 
very broad; costal margin straight; veins 3 and 4 from lower angle; 
5 slightly above angle; 6 and 7 from upper angle. 

Type of genus. — Hybloea scabra Fabricius. 2 

Genus HYPENA Schrank. 

Hypena Schrank, Fauna Boioa, vol. 2, pt. 2, 1802, p. 163. 

Male. — Palpi porreet long, heavily fringed above; an acute frontal 
tuft. Antennae minutely ciliated. Abdomen with only basal dorsal 
tuft prominent. Forewings narrow; tornus not produced; otherwise 
as Plathypena. 

Genus BOMOLOCHA Hlibner. 

Bomolocha HItbner, Verz., 1816, 343. 

Male. — Palpi porreet; second joint twice the length of head, well 
fringed below, loss so above; third joint one-third the length of sec- 
ond, shortly fringed below, with a few long hairs above, the tip naked. 
Antennae with short even ciUae. Frons with acute tuft. Thorax 
below hairy. Abdomen above with dorsal tufts. Forewings: Veins 
3, 4, 5 equally apart; 7, 8 and 9, 10 from areole. 

Type of genus. — Orassalis Fabricius. 

The genus includes the following species described under Hypenq> } 
except wnbralis Smith, described as a Bomolocha. 

Bomolocha exoletalis Guen6e, Delt. et Pyral., 1854, p. 29 ~TyrcusaUs 
Walker, Cat. Brit. Mus., vol. 19, 1859, p. 842 ~affinialis Mdsohler, 

1 C»t, Brit. Hub., vol. 1C, 1868, p. 36. t Bnt, floppl., vol. 4, 1 794, p. 44*. 
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Lep. Surinam, pt. 3, 1880, p. 478 — anda Druce, Biol. Centr. Amer., 
Het., vol. 1, 1890, p. 435, pi. 35, fig. 16. 

Bomolocha cxoticalis Guon6c, Delt. et Pyral., 1854, p. 30=Zj/sooZi« 
Walker, Cat. Brit. Mus., vol. 19, 1859, p. 842. 

Bomolocha subidalis Gueti6e, Delt. et Pyral., 1854, p. 32 — pttoaalw 
Guenfie, Delt. et Pyral., 1854, p. 33 = irmi-gularic Moschler, Lep. 
Jamaica, 1886, p. 63. 

Bomolocha vdusialw Guen6e, Delt. ot Pyral., 1854, p. 35. 

Bomolocha latalis Guenfie, Delt. et Pyral., 1854, p. 39. Unknown 
to mo. 

Bomolocha abscondalis Walker, Cat. Brit. Mus., vol. 16, 1858, p. 
48 = lcbonia Druce, Biol. Centr. Amer., Het., vol. 1, 1890, p. 432, 
pi. 35, fig. S^oronaliis Schaus, Proc. U. S. Nat. Mus., vol. 30, 1906, 
p. 133. 

Bomolocha jncatalvs Walker, Cat. Brit. Mus., vol. 16, 1858, p. 80. 

Bomolocha acdinalis Walker, Cat. Brit. Mus., vol. 16, 1858, p. 80 = 
anicina Druce, Biol. Contr. Amor., Het., vol. 1, 1890, p. 434, pi. 35, 
fig. 13. 

Bomolocha megasjnla Walker, Journ. Linn. Soc., Zool., vol. 9, 1888, 
p. 193 = complanalis Dognin, Het. Am6r. Sud, fuse. 8, 1914, p. 75. 

Bomolocha umhralis Smith Bull. Bklyn. Ent. Soc., vol. 7, 1884, 
p. i^cervinalis Moschler, Lep. Porto Rico, 1890, p. 223. 

Bomolocha conditalis Moschler, Lep. Porto Rico, 1890, p. 222; 
probably the same as vetustolis Guon6e. 

Bomolocha andraca Druce, Biol. Centr. Amer., Het., vol. 1, 1890, 
p. 428, pi. 34, fig. 7. 

Bomolocha lanassa Druce, Biol. Centr. Amer., Het., vol. 1, 1890, 
p. 430, pi. 34, fig. 27. 

Bomolocha. ammonia Druce, Biol. Centr. Amer., Het., vol. 1, 1890, 
p. 432, pi. 35, fig. 9. 

Bomolocha androria Druce, Biol. Centr. Amer., Het., vol. 1, 1890, 
p. 434, pi. 35, fig. 12. 

Bomolocha locusta Druce, Biol. Centr. Amer., Het., vol. 1, 1890, 
p. 436, pi. 35, fig. 18. 

Bomolocha angifia Druce, Biol. Centr. Amer.,. Het., vol. 1, 1890, 
p. 436, pi. 35, fig. 20. 

Bomolocha druccalis Schaus, Trans. Amor. Ent. Soc., vol. 30, 1904, 
p. 169 ^manalis Druce (not Walker), Biol. Centr. Amor., Het., vol. 1, 
1890, p. 427, pi. 34, fig. 5=devexdHs Schaus, Ann. Mus. Nat. Hist., 
ser. 8, vol. 14, 1912, p. 212. 

Bomolocha purpuralis Schaus, Trans. Amer. Ent. Soc., vol. 30, 
1904, p. 170. 

Bomolocha dasialis Schaus, Trans. Amer. Ent. Soc., 1904, vol. 30, 
p. 171. 
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Bomolocha uvalis Schaus, Trans. Amer. Ent. Soc., 1904, vol. 30, 
p. 172. 

Bomobclui glumalis Schaus, Trans. Amcr. Ent. Soc., 1904, vol. 30, 
p. 172. 

Bomobclui gueneealis Schaus, Trans. Amor. Ent. Soc., 1904, vol. 
30, p. 172. 

Bomoloclui coatalis Schaus, Trans. Amer. Ent. Soc., 1904, vol. 30, 
p. 173. 

Bomobcha claxalw Schaus, Trans. Amor. Ent. Soc., 1904, vol. 30, 
p. 173. 

Bomobclui turalis Schaus, Trans. Amer. Ent. Soc., 1904, vol. 30, 
p. 174. 

Bomolocha ducalis Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 9, 
1912, p. 212. 

Bomobclui friyula Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 9, 

1912, p. 213. 

Bomobcha miranda Schaus, Ann. Mag. Nat. Hist., Ber. 8, vol. 11, 

1913, p. 27. 

Bomobcha chdka Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 74. 
Bomobcha dodra Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 77. 
Bomobcha columbiata Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 78. 
Bomobcha popayana Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 78. 
Bomobcha transversalis Dognin, Het. Am6r. Sud, fasc. 8, 1914, p.78. 
Bomobcha pcnumbralis Dognin, Het. Am6r. Sud, fasc. 8, 1914, p.79. 
The following species which are unknown to me probably come 
under Bomobcha'. 

Hypena viMiila Druco, Ann. Mag. Nat. Hist., ser. 7, vol. 7, 1901, 
p. 438. 

Hypena Icucoptera Druco, Ann. Mag. Nat. Hist., ser. 7, vol. 7, 1901, 
p. 439. 

Ilypena lyse Druce, Ann. Mag. Nat. Hist., ser. 7, vol. 7, 1901, p. 439. 
Hypena melaleuca Druce, Ann. Mag. Nat. Hist., ser. 7, vol. 7, 1901, 
p. 439. 

Hypena umbriferalis Dognin, Hot. Am6r. Sud, fasc. 8, 1914, p. 76. 
Hypena, urugmydlis Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. '79. 
Hypena pictaMs Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 80. 
Hypena boliviamUs Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 81. 
Hypena pigralb Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 81. 
Hypena ejffedalb Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 82. 
Hypena uniformalb Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 82. 
Hypena franciscalb Maassen, in Sttibel, Beisen in Sud-Amexika, 
1890, p. 152, pi. 7, fig. 20. 

Bomobcha vaTkeralis, new name for Hypena securalb Walker (not 
Ouen6e), Gat. Brit. Mus., vol. 16, 1858, p. 44. 
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BOMOLOCHA MORELOSALIS, new spodM. 

Male. — Body and wings brown. Fore wings tinged with purplish 
crossed by fine indistinct fuscous lines, and with some scattered black 
brown irrorations; traces of a fine reddish brown, geminate ante- 
medial line; a black and white point as orbicular; a narrow dark 
shade, crossing discocellular where it onclosos a white point and is 
outwardly limited by the postmodial lino, which is fine, reddish brown, 
incurved from costa to vein 5, and again from vein 5 to inner margin ; 
subterminal black spots ; a fino reddish, angular, torminal line. Hind 
wings below ocher brown crossed by numerous dark striae; a dark 
point on discocellular. 

Expanse. — 27 mm. 

Habitat. — Morelos, Mexico. 

Type. — Cat. No. 19871, U.S.N.M. 

Genus ANEPISCHETOS Smith. 

Anepischetos Smith, Proc. U. S. Nat. Mils., vol. 22, 1900, p. 482. 

Male. — Palpi three times the length of head, porrect; second joint 
fringed above and below. Abdomen with only a flat dorsal tuft at 
base. Antennae ciliated. Neuration as in other Hypeninae. 

Type of genus. — Anepischetos bipartita Smith 1 = lividalis Hubner * — 
dbjuralis Walker * = Hypena scissalis Walker. 4 

The species will stand as Anepischetos lividalis Hubner. 

The following species described under Hypena belong to this genus: 

Anepischetos porrectalis Fabricius, according to Guenfie, Delt. ot 
Pyral., 1864, p. 37 = ohditalis Walker, Cat. Brit. Mus., vol. 16, 1858, 
p. 48 = incertal.is M6schler, Lop. Porto Rico, 1890, p. 225 = umbratilis 
Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 77. This last the same as 
Guen6e’s var. A. 

Anepischetos minualis Guen6e, Delt. et Pyral., 1854, p. 36 = tritu- 
beralis Zeller, Verh. Zool.-bot. Ges. Wien, vol. 22, 1862, p. 469 = 
citata Grote, Trans. Amer. Ent. Soc., vol. 4, 1871, p. 101 —obtectalis 
Mdschler, Lop. Jamaica, 1886, p. 63. 

Anepischetos crambalis Guenle, Delt. et Pyral., 1854, p. 37. 

' Anepischetos securalis Guen6e, Delt. et Pyral., 1854, p. 35. 

Anepischetos madatalis Walker, Cat. Brit. Mus., vol. 16, 1858, p. 45= 
philomedia Druce, Ann. Mag. Nat. Hist., ser. 7, 1898, p. 228, Biol., 
pi. 97, fig. 24 ^jonesalis Schaus, Trans. Amer. Ent. Soc., vol. 30, 
1904, p. 171. 

Anepischetos ahscisalis Walkor, Cat. Brit. Mus., vol. 16, 1858, p. 49. 

f Proc. U. S. Nat. Mm., vol. 23, 1900, p. 482. • Cat. Brit. Mas., vol. 10, 1808, p. 08. 

1 Bur. Schmett., vol. 6,pl.2 # flg.ll. . < Idem, vol. 34, 1866, p. 1133. 
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Anepischetos degesalis Walker, Cat. Brit. Mus., vol. 19, 1859, p. 843 «= 
disseptalis Walker, Cat. Brit. Mus., vol. 34, 1865, p. 1134 = vincvlali8 
M8schler, Lep. Porto Rico, 1890, p. 224 = ancara Druce, Biol. Centr. 
Amer., Het., vol. 1, 1890, p. 433, pi. 35, fig. 10. 

Anepischetos livia Druco, Biol. Centr. Amor., Hot., vol., 1, 1890, p. 
429, pi. 34, fig. 21 — anemosa Druco, Biol. Contr, Amer. Het., vol. 1, 
1890, p. 429, pi. 34, fig. 22. 

Anepischetos mriahilis Druco, Biol. Centr. Amor., Het., vol. 1, 1890, 
p. 429, pi. 34, figs. 9-20 = cachialis Schaus, Ann. Mag. Nat. Hist., ser. 
8, vol. 9, 1912, p. 212. 

Anepischetos andraparui Druco, Biol. Contr. Amor., Hot., vol. 1 1890 
p. 432, pi. 35, fig. 7. 

Anepischetos lipara Druce, Biol. Contr. Amor., Hot., vol. 1, 1890, 
p. 433, pi. 35, fig. 11, probably the same as porrectalis Guen6e. 

Anepischetos loxo Druce, Biol. Centr. Amor., Het., vol. 1, 1890, p. 
435, pi. 35, fig. 15. 

Anepischetos divergent Draco, Ann. Mag. Nat. Hist., ser. 7. vol. 7 
1901, p.438. 

Anepischetos castricalis Schaus, Trans, .amer. Ent. Soc., vol. 30, 
1904, p. 169. 

Anepischetos tepecalis Schaus, Trans. Amer. Ent. Soc., vol. 30, 
1904, p. 169. 

Anepischetos calistalis Schaus, Trans. Amer. Ent. Soc., vol. 30, 1904, 
p. 169. 

Anepischetos freija Schaus, Trans. Amor. Ent. Soc., vol. 30, 1904, 
p. 170. 

Anepischetos perialis Schaus, Trans. Amer. Ent. Soc., vol. 30, 1904, 
p. 171. 

Anepischetos gozama Schaus, Trans. Amer. Ent. Soc., vol. 30, 1904, 
p. 172. 

Anepischetos veltalis Schaus, Trans. Amer. Ent. Soc., vol. 30, 1904, 
p. 174, possibly = calistalis. 

Anepischetos evanalis Schaus, Trans. Amor. Ent. Soc., vol. 30, 1904, 
p. 174. 

Anepischetos gavdialis Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 9, 
1912, p. 213. 

Anepischetos hicetasalis Schaus, Ann. Mag. Nat. Hist., vol. 11, 1913, 

p. 26. 

Anepischetos fufidlis Schaus, n.nn. Msg. Nat. Hist., vol. 11, 1913, 
p. 27. 

Anepischetos violealis Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 75. 

Anepischetos parancara Dognin, Het. Am6r. Slid, fasc. 8, 1914, 
p. 75. 

Anepischetos indentata Dognin, Het. Am6r. Sud, fasc. 8, 1914, p. 76. 
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Anepischetos tucumanalis Dognin, Het. Am4r. Sud, fasc. 8, 1914, 

p. 80. 

Anepischetos lactiferalis Dognin, Het. Am6r. Sud, fasc. 8, 1914, 
p. 83. 

Hypena svavalis Moschler, Lep. Surinam, pt. 3, 1880, p. 479, prob- 
ably belongs here, as Moschler states it is related to Lividalis Hubner. 

Genus DIDA Druce. 

Dida Bruce, Biol. Centr. Amor., Ilet., vol. J, 1891, p. 490. 

Male . — Palpi porrect, more than twice the length of head; third 
joint less than half the length of second, moderately scaled. 
Antennae pubescent. Legs smoothly scaled. Body slender. Fore 
wings: Vein 3 from near lower angle; 4 and 5 from lower angle; 
6 close to upper angle; 7, 8, and 9, 10 from areole; 11 free. Hind 
wings: Veins 3 and 4 from lower angle; 5 close to angle; 6 and 7 
from upper angle. 

Type of genus. — Ditto cidariu Druce. 

ZOROTHIS, new genus. 

Male. — Palpi porrect, short, twice the length of head; second 
joint fringed above and below; third joint, short, down curved. 
Antennae minutely pubescent. Frontal tuft downbent. Legs 
smooth. Wings broad. Fore wings: Apex acute; outer margin sinu- 
ous; veins 3, 4, 5 equally apart; 6 from upper angle; 7, 8, and 9, 
10 from areolo; 11 free. ITind wings: Veins 3 and 4 from lower 
angle; 5 above angle; 6 and 7 from upper angle. 

Type of genus. — Zorothis zacualpana Schaus. 

ZOROTHIS ZACUALPANA, new species. 

Male. — Head, collar, thorax and fore wings grayish brown. Fore 
wings: Some darker irrorations along costal margin; lines straight 
on costa, then curved and inbent to inner margin, fine, minutely 
wavy, dark brown; antemedial with a dark spot on costa; post- 
medial broadly shaded with dull brown on medial side, touching a 
round black-brown spot on discocellular; termen darker shaded; 
traces of a dull brown subterminal shade. Hind wings and abdomen 
ocher brown, the abdomen irrorated with black; hind wings paler 
shaded along costa; an interrupted fuscous terminal shade. Hind 
wings below whitish thickly irrorated with brown; a brown 
point on discocellular; a punctiform postmedial line; terminal line 
dark brown cut by the veins. 

Expanse. — 22 mm. 

E&bitat. — Zacualpan, Mexico. 

Type . — Cat. No. 19872, U.S.N.M, 

Collected by R. Mfiller. 
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ZOROTHIS DIS8IM1LIS, new speclM. 

Male . — Head, collar, thorax, and foro wings dark gray. Abdomen 
ochreous irrorated with gray. Fore wings: The scaling forming 
thickset fine lines; antemedial, medial and postmedial lines very 
fine, black; antemedial from a black point on costa, inbent; medial 
parallel with postmedial, which is inwardly darker shaded on costa, 
slightly curved near cell, and minutely lunular to inner margin; 
reniform small, finely outlined; subterminal shade very faint; a 
darker terminal shade. Hind wings whitish overspread with 
brownish scaling; a terminal dark line. Hind wings below white 
with some brown gray scaling; a faint discal point and postmedial 
punctiform line. 

Expanse . — 22 mm. 

Ilahitat. — Zacualpan, Mexico. 

Type. — Oat. No. 19S73, U.S.N.M. 

Collected by It. Mttller. 

Genus ARTILOXIS Schaus. 

Artiloxis Schaus, Ann. Mug. Nat. Hist., sor. 8, vol. 11, 1913, p. 43. 

Female. — Palpi porrect, twice the length of head; second joint with 
short fringe below; third joint short, smooth, slightly upbent. An- 
tennae simple. Fore wings: Vein 3 before lower angle; 4 and 5 from 
lower angle, apart; 0 from upper angle; areole small; 7, 8 and 9, 10 
from areole; 11 free. Hind wings: Cell short; veins 3 and 4 stalked;. 
5 well above angle; 6 and 7 very shortly stalked. 

Type of genus. — Artiloxis vitiosa Schaus. 

Genus CARILLADE Schaus. 

Carillade Schaus, Ann. Mag. Nut. Hist., ser. 8, vol. 11, 1913, p. 39. 

Male. — Palpi porrect; second joint twice the length of head, smooth, 
with slight fringe above. Antennae pubescent ciliate. Fore legs 
thickly scaled; base of fore tarsi with tufts. Fore wings: Outer 
margin obliquely rounded; vein 3 from before lower angle; 4 and fi 
from lower angle; 6 from upper angle; 7, 8 and 9 from end, 10 from 
areole above; 11 free. Hind wings: Veins 3 and 4 very shortly 
stalked; 5 close to angle; 6 and 7 very shortly stalked. 

Type of genus . — Carillade Jiarmonia Schaus. 

Genus DYSGLYPTOGONA Warren. 

Dyeglyptogona Warren, Trans. Ent. Soc. Lond., 1889, p. 248. 

Male. — Palpi obliquely ascending reaching well above head; second 
joint thickly' scaled; third joint conical. Patagia long, heavily 
fringed. Antennae pubescent ciliate. Legs smooth. Fore wings 
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long, rather narrow; costa straight; apex acute; outer margin angled 
at rein 4; veins 3, 4, 5 close together; 6 below upper angle; 7 from 
areole; 8 and 9 on long stalk from areole; 10 and 1 1 free, from cell well 
before end. Hind wings triangular, produced at vein 7 ; outer margin 
straight; veins 3 and 4 from lower angle; 5 well above angle; 6 and 7 
from upper angle. 

Type of genua. — Dyaglyptogona diasimilia Warren. 

Genus ALINZA Walker. 

Alima Walker, Cat. Brit. Mus., vol. 34, 1805, p. 1148. 

Male. — Palpi long, porrect; second joint with triangular fringe 
above; third joint short, slightly down turned. Antennae serrate 
with minute cilia. Fore tibiae thinly clothed with long hair-like 
scales. Fore wings acute; vein 3 from before lower angle; 4 from 
lower angle; 5 slightly above angle; 6 below upper angle; 7 shortly 
stalked with 8 and 9 from end of areole; 10 and 11 stalked from 
areole. Hind wings: Veins 3 and 4 well stalked; 5 from middle of 
discocellular; 6 and 7 stalked. 

Type of genua. — Alima diaceeadlia Walker. 

ALINZA BAN1ANOIDBS, new ipadM. 

Male. — Head, collar, thorax, and fore wings lilAcino ocher. Ab- 
domen and hind wings fuscous brown. Fore wings overlaid with close 
set vortical lines of brown scales, and crossed by two straight parallel 
dark reddish brown lines; first line just before middle, inwardly finely 
edged with yellowish; second line well beyond cell, outwardly finely 
edged with yellowish; terminal black brown spots. Hind wings: A 
faint dark terminal line. 

Expanse . — 18 mm. 

Habitat. — St. Joan, French Guiana. 

Type.— Cat. No. 19874, U.S.N.M. 

Looks very much like a small Baniana. 

ALINZA CUMANA, m ipwtM. 

Male. — Head, collar, thorax, and fore wings grayish white, irrorated 
with light brown. Abdomen and hind wings yellowish white with 
some brown scaling. Fore wings: Lines yellow brown; antemedial 
slightly inbent, somewhat wavy; a black point on discocellular; 
postal edial forming three faint curves; subterminal wavy, irregular; 
terminal black spots. Hind wings: An interrupted terminal black 
line. Wings below yellowish white irrorated with brown; traces of a 
fine straight, postmedial line. 

Expanse . — 22 mm. 

Habitat . — S&o Paulo, S. E. Brazil. 

Type . — Cat. No. 19875, U.S.N.M. 
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Genus OROSCOPA Druce. 

Oro8copa Drijce, Biol. Centr. Amer., Ilet., vol. 1, 1891, p. 48G, pi. 40, figa 22, 23. 

Female . — Antennae with minute bristles. Palpi long, obliquely 
ascending, slender; 2d joint with triangular fringe above; 3d joint a 
little more than half the length of 2d, smooth, with small tuft above 
before end. Wings deeply crenulate. Forewings: Vein 3 from lower 
angle; 4, and 5 apart above angle; 6 below upper angle; areole dou- 
ble; 7 from lower areole ; 8 and 9 on long stalk from near 7 ; 10 and 1 1 
stalked from upper areole. Hind wings: Veins 3 and 4 from lower 
angle; 5 well above angle; 6 and 7 from upper angle. 

Type of genus. — Oroscope concha Druce. 

The genus also contains : 

Oroscopa privigna ( Pangrapia ) Moschlor, Lep. Surinam, pt. 3, 1880, 
p. 465, pi. 8, fig. 18 = Oroscopa ddicafa Schaus, Ann. Mag. Nat. Hist., 
ser. 8, vol. 8, 1911, p. 224 = Fr cilia alastor Schaus, Proc. Ent. Soc. 
Wash., vol. 14, 1912, p. 217. 

Oroscopa punctata Druce, Biol. Centr. Amer., Ilet., vol. 1, 1891, p. 
486, pi. 40, fig. 23. 

Oroscopa calverti Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 8, 1911, 
p. 224. 

Oroscopa hacupha Schaus, Ann. Mag. Nat. Hist., sor. 8, vol. 8, 
1911, p.225, 

Oroscopa noctifera Schaus, Proc. Ent. Soc. Wash., vol. 14, 1912 
p/172. 

Oroscopa bdus Schaus, Proc. U. S. Nat. Mus., vol. 46, 1914, p. 524. 

OROSCOPA ELECTRONA, new species. 

Male. — Palpi, head, front of collar, and tibiae dark brown; tarsi 
pale ochreous; collar, thorax, abdomen, and forewings grayish ochre* 
Forewings: Some scattered brown and black irrorations; an ante- 
medial fine, angled, brown line on costal margin; some fuscous scales 
on discocellular followed by a white spot; a postmedial grayish fascia 
divided by four fine brown lines, deeply outcurved beyond cell, then 
wavily inbent toward base, followed on inner margin by a yellowish 
shade; outer margin partly suffused with brown ; subterminal small 
brown spots irrorated with white, from vein 3 to inner margin, fol- 
lowed by a dark brown shade. Hind wings grayish ocher on basal 
half, crossed by antemedial, a diffuse dark-brown fascia; a fuscous 
point on discocellular; medial dark points, the largest on costa; outer 
half of wing bright brownish to a darker shade, straight from apex to 
inner margin near angle; terminal space dark grayish brown. Wings 
below pale grayish ocher, thinly irrorated with fuscous brown; 
irregular subt^rminal dork spots and suffusions. Forewings: . An 
irregular medial fuscous fascia narrow on costa; a white spot beyond 



no . 2132 . REVmOK OF THE SUBFAMILY HYPENFK AE—8CTJ A UR. 395 

cell. Hind wings: An antemedial fuscous brown fascia; some medial 
dark points. 

Expanse. — 41 mm. 

Habitat. — Potropolis, Brazil. 

Type . — Cat. No. 1987G, U.S.N.M. 

OROSCOPA CORDOBENSIS, new tpeclet. 

Female. — Body and wings dull, dark grayish brown, crossed by 
indistinct darker lines; cell spots large, round, black. Forewings: 
Traces of a pale wavy subterminal line; terminal space from near vein 
5 to apex fuscous. Ilind wings: An irregular postmedial series of 
black spots; a subterminal pale ochreous line inwardly edged with 
bright brown. Wings below paler ocher gray, thinly irroratod with 
black; the macular postmedial black line distinct; cell spots as above; 
a subterminal pale line inwardly edged with fuscous lunules; some 
black spots near base; interrupted fuscous lines, medial on forewings, 
antemedial on hind wings. 

Expanse. — 28 mm. 

Habitat. — Cordoba, Mexico. 

Type.— Cat. No. 19877, U.S.N.M. 

BOSTR YCHAR1A, new genus. 

Male. — Antennae pubescent ciliate (broken near base). Palpi 
upturned, smoothly scaled, not reaching above vertex. Vertex 
with projecting tuft of curly scales. Legs hairy. Fore wings broad; 
costa arched at base, somewhat depressed medially; apex acute, 
subfalcate; outer margin rounded; vein 3 before lower angle; 4 from 
angle; 5 slightly above; 6 close to upper angle; 7, 8, 9 well stalked 
from end of aroolo; 10 from end of aroolo; 1 1 suffusing with 10 to form 
another small areole, then parallel with vein 1 0 to costa. Hind wings: 
Veins 3 and 4 from lower angle; 5 somewhat above angle; 6 and 7 
stalked. 

Type of genus. — Phaeocltla ena cuprea Sehaus.’ 

SCH1RACES, new genus. 

Female. — Palpi long, porrect, the second joint fringed above, the 
third very short. Antennae with short bristles. Fore wings: Apex 
acute, outer margin slightly sinuous; vein 3 from before lower angle; 
4 and 5 from lower angle; 6 from upper angle; areole double; 7, 8, 9 
stalked; 10 and 11 stalked. Hind wings: Veins 3 and 4 stalked; 5 
from near middle of discocellular; 6 and 7 stalked. 

Type of genus. — Schiraces mopsus Sehaus. 


i Proc. U. S. Nat. Mus., vol. 30, 1906, p. 110. 
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SCHDtACES MOPSUS, new epeelee. 

Female. — Palpi brown. Hoad, collar, thorax, and fore wings pale 
buff. Abdomen with transverse gray brown shades. Fore wings: 
Lines and shadings brown; antemedial lino remote from base, very 
fine, angled on costa, slightly inbent and interrupted ; a black point 
as reniform; postmedial fine, nearly vertical, darker shaded on costa, 
opposite cell, and across submedian fold; subterminal fine, irregular; 
some marginal shadings; a terminal fuscous brown line, interrupted 
by veins; cilia dark shaded. Hind wings grayish brown; a dark 
terminal line, llind wings below pale buff, thinly irrorated with 
brown. A round dark spot on discocellular; a fine postmedial line; 
a dark terminal line. 

Expanse. — 1 6 mm. 

Habitat. — Cayenne, French Guiana. 

Type. — Cat. No. 19878, U.S.N.M. 


SCHDtACES MORTTJA, new epeelee. 

Male. — Body and wings dull grayish brown. Fore wings: A faint 
medial and postmedial line, consisting of darker brown irrorations; 
orbicular and reniform each consisting of a black point; a terminal 
fuscous lino. Hind wings: A terminal fuscous line. Hind wings 
below whitish, irrorated with brown on costal and outer margins; 
a dark discal point, and postmedial line; an interrupted terminal 
fuscous line. Fore tibia somewhat dilated with a tuft of long hairs 
at base. 

Expanse. — 15 mm. 

Habitat. — Cayenne, French Guiana. 

Type.— Cat. No. 19879, U.S.N.M. 

Genus BOLETOBIA Boisduval. 

Bolelobia Bomduval, Lepidoptera, 1840, p. 41. 

Laugata Walker, Cat. Brit. Mua., vol. 19, 1859, p. 850. Type, L. perillalis 
Walker. 

Nantlla Walker. Cat. Brit. Mua., vol. 24, 188, p. 1083. Type, N. infixaria 
Walker. 

Male. — Palpi porrect, densely scaled. Antennae bipectinate. Legs 
Bmoothly scaled. Fore wings: Outer margin curved; vein 3 before 
lower angle; 4 and 5 from lower angle; 6 below upper angle; areole 
double; 7, 8, 9 usually stalked; 10 and 11 stalked. Hind wings: 
Veins 3, 4, 5 equally apart; 6 and 7 stalked. 

The genus also contains : 

Boletobiafunerea ( SteUidia ) Schaus, Trans. Amer. Ent. Soc., vol. 30, 
1904, p. 166. 

Bcletobia jiivosita (SteUidia) Schaus, Trans. Amer. Ent. Soc., 
vol. 30, 1904, p. 166. 
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Boletobia juno ( SteUidia ) Jones, Trans. Ent. Soc. Lond., 1912, 
p. 425. 

Boletobia esteUa (SteUidia) Jones, Trans. Ent. Soc. Lond., p. 425. 

Boletobia tenebrosa Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 
11, 1913, p. 30 = Boletobia rugosa Dyar, Proc. U. S. Nat. Mus., vol. 47, 
1914, p. 211. 

Boletobia turpi s Schaus, Ann. Mag. Nat. Hist., ser. 8, vol. 11, 1913, 
p. 30. 

Boletobia variata ( Metalectra ) Schaus, Proc. U. S. Nat. Mus., vol. 
46, 1914, p. 540. 

Boletobia annuligera (SteUidia) Dognin, Ilet. Am6r. Sud, fasc. 
8, 1914, p. 86. 

Boletobia micraster (SteUidia) Dognin, Het. Am6r. Sud, fasc. 8, 
1914, p. 87. 

BOLETOBIA MAKG1HATA. nnr specie*. 

Male. — Body fuscous. Wings fuscous, the outer margins broadly 
brownish buff, irroratod with black, more thickly in somo specimens 
than in others. Fore wings: An temedial line defined by buff scaling, 
inbent in cell, thickest on costa; reniform indistinct, black, a buff 
spot on costa above it; postmedial black, lunular, defined by buff 
scaling on its outer edge; an interrupted marginal fuscous line. 
Hind wings: A black discal spot; the postmedial line upeurved below 
cell. Wings below duller without distinct lines 

Expanse. — 17 mm. 

Ilabitat. — Geldersland, Surinam; Maroni River, French Guiana. 

Type. — Cat. No. 19880, U.S.N.M. 

BOLETOBIA PYOMAEA, now ipwln. 

Male. — Palpi fuscous, the joints tipped with white. Frons fuscous; 
vertex while; collar and thorax white, shaded with fuscous brown. 
Abdomen fuscous gray. Wings fuscous brown, the markings white; 
an antemedial row of spots, followed by two more between cell and 
submedian; a line on costa above end of cell; reniform broad, crossed 
by a curved dark line; a white shade below end of cell crossed by a 
lunular dark line; a postmedial row of small spots, the one opposite 
cell inset and larger; the subterminal spots larger than the post- 
medial, the spot below vein 6 inset ; small spots on cilia. Hin d wings : 
Postmedial and subterminal white spots, larger opposite cell, and on 
inner margin; cilia as on fore wings. Wings below dark greyish; sub- 
terminal whitish spots on fore wings below vein 6, and above vein 7; 
a postmedial dark line on hind wings, outwardly pale shaded. 

Expanse . — 16 mm. 

Habitat. — St. Jean, Maroni River. 

Type. — Cat. No. 19881, U.S.N.M. 
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SPECIES NOT LOCATED. 

Corynitis penidUalis Hilbner. 

Madopa firmalis Guenfio, Dolt et Pyral., 1854, p. 22. Probably a 
species of Baniana. 

Ilypena ? intemalis Guen6e, Dolt, et Pyral., 1854, p. 41. 

Bleptina symialis, Guen6e, Dolt, of Pyral., 1854, p. 68. 

Ilypena polybealis Walker, Cat. Brit. Mils., vol. 16, 1858, p. 229. 
Belongs to a new genus (according to Sir George Hampson). 

Bleptina aeatusalis Walker, Cat. Brit. Mus., vol. 19, 1859, p. 871. 
Palthis ? orasuisaMs Walker, Cat. Brit. Mus., vol. 19, 1859, p. 886. 
Type lost. 

Cambogia albopundaUi Walker, Cat. Brit. Mus., vol. 24, 1862, 
p. 1587. 

Ilypena pyralalis Walker, Trans. Ent. Soc. Lend., 1862, p. 108. 
Ilypena? murina Walker, Trans. Ent. Soc. Lond., 1862, p. 109. 
Ilypena? condnnulalis Walker, Cat. Brit. Mus., vol. 34, 1865, 
p. 1134. Typo lost. 

Bertula excelsalis Walker, Cat. Brit. Mus., vol. 34, 1865, p. 1167. 
Physula albirenalis Herrich-Schaffer, Corr.-Blatt. Regensburg, 
1870, p. 106. 

Physula variegalis Herrich-Schaffer, Corr.-Blatt. Regensburg, 1870, 

p. 106. 

Physula tristigaKs Herrich-Schaffer, Corr.-Blatt. Regensburg, 1870, 
p. 107. 

Physula herminialis Herrich-Schaffer, Corr.-Blatt. Regensburg, 
1870, p. 107. 

Physula acutalis Herrich-Schaffer, Corr.-Blatt. Regensburg, 1870, 
p. 107. 

Physula apicalis Herrich-Schaffer, Corr.-Blatt. Regensburg, 1870, 
p. 107. 

Bisas distigmula Herrich-Schaffer, Corr.-Blitt. Regensburg, 1870, 

p. 108. 

Synalissa tempaca Moschlor, Lep. Surinam, pt. 3, 1880, p. 475. 
Zandognatha vanica Moschlor, Lep. Surinam, pt. 3, 1880, p. 476. 
Zanclognatha bicolor Mdschler, Lep. Surinam, pt. 3, 1880, p. 476, 
pi. 9, fig. 22. 

Ilypena uniformalis Moscliler, Lep. Surinam, pt. 3, 1880, p. 479. 
Mindora tortriciformis Moschlor, Lep. Surinam, pt. 3, 1880, p. 483. 
Asylaea inflexea Moschlor, Lep. Surinam, pt. 5, 1880, p. 358. 
MetaUata varialnlis Moscliler, Lop. Porto Rico, 1890, p. 220. 
Physula peckii Moschlor, Lep. Porto Rico, 1890, p. 232. 

Hypena fuscipennis Warren, Trans. Ent. Soc. Lond., 1889, p. 231. 
Zorzines plumvla Druce, Biol. Centr.-Amer., Het., vol. 1, 1891, 
p. 446, pi. 36, figs. 16, 16a male. 
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Megatomis cyanolepia Kaye, Trans. Ent. Soc. Lond., 1901, p. 132, 
pi. 5, fig. 19. 

Zanclognatha Upundata Kaye, Trans. Ent. Soc. Lond., 1901, 
p. 133, pi. 6, fig. 1. 

Physula nomtata Kaye, Trans. Ent. Soc. Lond., 1901, p. 135, 
pi. 6, fig. 8. 

Campometral peonza Dognin, Ann. Soc. Ent. Beige., vol. 41, 1897, 
p. 416. 

Megachyta jlavipunctatalu Dognin, Ilct. Am6r. Sud, fasc. 8, 1914, 
p. 59. 

f Drepanopalpia cassida Dognin, Ilct. Ainfir. Sud, fuse. 8, 1914, 
p. 64. 

t Simplidajlavipunctuhta, Dognin, Ilet. Am6r. Sud, fasc. 8, 1914 
p. 88. 





FISHES COLLECTED BY THE UNITED STATES BUREAU OF 
FISHERIES STEAMER “ALBATROSS” DURING 1888, 
BETWEEN MONTEVIDEO, URUGUAY, AND TOME, CHILE, 
ON THE VOYAGE THROUGH THE STRAITS OF 
MAGELLAN. 


By Will F. Thompson, 

Of Stanford University , California. 


The United States Bureau of Fisheries steamer Albatross during 
1887-88 passed by way of the Straits of Magellan from the Atlantic 
to the Pacific, collecting at various points on route. The present 
paper deals with those fishes collected between Montevideo, Uru- 
guay, and Tome, Chile, the latter situated near the last dredging 
station included, at 38° 08' 00“ south latitude. Although the col- 
lection has remained untouchod for such a long period of time, 
there is a great deal of interesting material included, with some new 
species, and pains have been taken to give as full notes as possible 
on the many poorly known forms. A thorough revision of the 
species of the genus Notothenia is given, with the hope that it will 
prove more satisfactory than its predecessors. 

The writer is under the greatest obligations to Dr. C. II. Gilbert 
for much aid given by him during tho preparation of the paper. 
The Macrourids had been previously examined by Doctor Gilbert 
and tho how species are accredited jointly to him and to the author. 

The drawings are by Mr. W. S. Atkinson. 

The following data are taken from tho list of the dredging and 
trawling stations of the fisheries steamer Albatross, published by the 
United States Buroau of Fisheries. For further information con- 
cerning the character of tho bottom and either surface or bottom 
temperature, that list 1 may be consulted. 

» XT. 8, Fish Commission Report for 1000, pp. 387 to 502. 
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Dredging and trawling elation* of the “Albatross ” between Montevideo , Uruguay , and 

Tome , Chile. 




Pate, 

1888. 

Position. 

Depth in 
fathoms. 


Serial No. 

Latitude 

south. 

Longitude 

west.. 

• 



0 

/ rr 

o 

t 

// 


27fl4 


Jan. 12 

38 

42 00 

56 

23 

00 

11.6 

2766 

. . .do. 

36 

43 00 

60 

23 

00 

10.5 

2766 

. .do 

36 

47 00 

56 

23 

00 

10.5 

2767 

Jan. 13 

4ft 

03 Oft 

58 

56 

00 

62 

2768 

Jan. 14 

42 

24 00 

61 

38 

30 

43 

276ft 

Jan. 15 

45 

22 00 

64 

20 

(X) 

61.5 

2770 

Jan. 16 

48 

37 00 

65 

46 

00 

58 

2771 

Jan. 17 

51 

52 

34 Oft 

68 

(X) 

00 

50.6 

2772 

...do 

16 ftft 

08 

13 

00 

31.5 

2773 

...do 

52 

23 Oft 

08 

11 

00 

10 












Straits of Magellan . 


2774 

Jan. 18 

52 

23 

00 

68 

31 

30 

17 

2775 

...do 

52 

22 

30 

6ft 

22 

00 

29. 6 

2778 

...do 

52 

41 

00 

6ft 

55 

30 

21 

2777 

Jan. 1ft 

52 

38 

00 

70 

10 

30 

19.75 

2778 

Jnn. 23 

53 

01 

00 

70 

42 

15 

61 

2779 

...do 

53 

06 

00 

70 

40 

30 

77.5 




Off Chile, South America. 


2780 

Fob. 

2 

53 

01 

(K) 

73 

42 

30 

369 

2781 

Fob. 

4 

51 

52 

(X) 

73 

41 

00 

348 

2782 

Feb. 

6 

51 

12 

Oft 

74 

13 

30 

258 

2783 

. . .do. 

51 

02 

3ft 

74 

08 

30 

122 

2784 

Fob. 

8 

48 

41 

00 

74 

24 

00 

194 

2785 

...do. 


48 

Oft 

00 

74 

36 

00 

449 

2786 

Feb. 

ft 

46 

46 

00 

75 

16 

30 

67 

2787 

...do. 

46 

47 

30 

75 

15 

00 

61 

2788 

Feb. 

’ii' 

45 

35 

(X) 

75 

55 

00 

1,050 

1,342 

1,287 

677 

2789 

Feb. 

12 

42 

36 

00 

72 

28 

00 

2790 

Feb. 

13 

39 

21 

00 

75 

53 

00 

2791 

Feb. 

14 

38 

08 

00 

75 

53 

00 



In working over the literature dealing with these species great 
difficulty was mot in locating the various {daces in which collecting 
had been done. For this reason it has been thought well to include 
the following list of localities, giving the longitude and latitude as 
taken from Government charts. In a few of the cases those are ap- 
proximate, but are close enough to serve tho dosirod purposes: 


Iiocality. 

Latitude 

south. 

Longitude 

west. 

Locality. 

Latitude 

south. 

Longitude 

west. 

« 

Tomo 

Talcahuano 

Lota 

Chiloo Island 

Chonos Archipelago 

Taitao Peninsula 

Port Otway 

Messier Channel 

Island Harbor (in Mes- 
sier Channel) 

Wellington Island 

Port Grappler 

Puerto Bueno 

Hanover Island 

Mayne Harbor 

Smyth Channel 

Otter Bay (in Smyth 

Channel) 

Port Churruca 

Boria Bay 

Port Famine 

Sandy Point (PuntaAre- 
nas) 

O / 

36 85 

36 45 

37 5 

42 30 

45 00 

40 25 

46 50 

47 45 

47 45 

4ft 00 

40 26 

60 55 

51 00 

61 20(?) 
62 36 

62 35 

63 6 

53 40(7) 
53 40 

53 10 

0 / 

72 63 

73 5 

73 7 

73 65 

74 00 

74 30 

75 18 

74 45 

74 45 

74 45 

74 15 

74 8 

74 46 

74 15(7) 
73 38 

73 38 

73 62 

72 8(7) 

71 00 

70 55 

Laredo Bay 

Gregory Bay 

Second Narrows 

First Narrows (and Point 

Delgwla) 

Cape Kspiritu Santo 

Cape Virgins 

Sarmiento Bank 

Port Gallegos 

Cape Redondo 

Magdalen Sound 

Admiralty Sound 

Brecknock Peninsula 

Clarence Island 

Brecknock Pass 

Hope Harbor 

Lapataia Bay 

Beagle Channel 

Ushuaia 

Haber ton Harbor 

Orange Bay 

O / 

53 00 

62 40 

52 42 

62 30 

52 40 

52 23 

62 80 

51 87 

50 62 

64 10 

54 00 

54 30 

64 7 

64 42 

54 8 

54 52 

64 55 

54 62 

54 62 

55 80 

• / 

70 53 

70 90 

70 38 

69 35 

68 38 

68 38 

68 10 

69 3 

69 10 

71 00 

70 00 

71 40 

71 40 

71 57 

71 6 

08 30 

08 00 

08 00 

07 30 

68 10 
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For convenience and also because in the case of the present collec- 
tion it is the most natural method, the collection has been divided 
into three parts, namely: (1) Those from the east coast; (2) those 
from the west coast, including the Straits of Magellan and extending 
as far north as 46° 45' south latitude; and (3) those to the northward 
of this. There aro but few species found on both the westom and 
eastern coasts, although certain species of tho Straits of Magellan 
are found to extend to both coasts. These straits are really parts 
of the waterways which break up the western coast line and, in the 
present case at least, no sharp line can be drawn separating their 
faunas. As a matter of convenience the west coast forms have been 
treated in two divisions, simply because there aro none of the species 
treated to be found in both of them, and the principal collections to 
tho northward wore made at a considerable distance boyond the 
dividing line adopted. 

Tho following species are described as new: 

Idiacanthus retrodorsalis . Notothenia latifrons. 

Agonojms aspcroculis. Notothenia jordani . 

Notothenia longicauda . Symphurus bergi. 

Notothenia gilberti. Laemonema multiradiata. 

Under the joint authorship of Gilbert and Thompson tho following 
are described : 

Coryphaenoid,cs ariommus. Coelorhynchus patagoniae . 

* Nezumia pudens. Coelorhynchus chUensis . 

I, THE EAST COAST. 

List of species collected: 

RAJIDAE. 

1. p8ammobati8 rudis GUnther. Stations 2768 and 2770. 

ENGRAULIDAE. 

2. Lyeengraulis grosddem (Cuvier) Agassiz. Montevideo and Buenos Aires. 

CLUPEIDAE. 

3. Clupea arcuata Jonyns. Montevideo, 

4. Brevoortia tyrannus (Latrobe). Montevideo. 

5. Iluha flavipinnis (Valenciennes). Buenos Aires. 

CHARACIDAE. 

8. Aatyanax rutilus Jonyns. Montevideo. 

7. Ace&trorhamphus hepsetua (Cuvier). Buenos Aires. 

ATHERINIDAK. 

8. Menidia bonariemis Cuvier and Valenciennes. Buenos Aires. 

SCIAENIDAE. 

9. Sdaena adusta, (Agassiz). Montevideo. 
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CARANGIDAE. 

10. ? TrachinotuB goodci Jordan and Evermann. Montevideo. 

11. Perona signata (Jenyun). Montevideo. 

SERRAN1DAE. 

12. Dules auriya Cuvier and Valoncimiiwu. Stations 2764, 2765, 2766. 

MU ELI DAE. 

13. 1 Mullus barbalus Linnaeus. Stations 2765, 2766. 

PS E U 1)0011 ROMI DAE . 

14. Pinguipea fasciatus Jonyns. Station 2768. 

TRIG LI DAE. 

15. Prionotus punctatAis (I31ooh) Cuvier and Valenciennes. Stations 2765, 2766. 

AGONIDAE. 

16. Agonopsia aapcroculw, now species. Station 2766. 

PLKURONECTIDAE. 

17. Paralichthys brasUimsis (Ranzani). Montevideo, liuenos Aires. 

18. Oitharichthya microstomus Gill. Stations 2764, 2765, 2766. 

19. Thysanopset la narcsii G tint her. Station 2771. 

20. Achirus jenynsi (G (inther) . 13 uenos Aires. 

SOLEIDAE. 

21. Symphurus bergi , new Bpecies. Montevideo. 

ZOAROIDAE. 

22. Plate*. i insignia Steindacliner. Station 2764. 

MERLUCCT I D A E . 

23. Merlucdua gayi Guichenot. Stations 2766, 2769, 2770, 2771. 

PERCOPHIDAE. 

24. Percophis braziliensis Quoy and Gaimard. Stations 2764, 2765, 2766. 

1. PSAMMOBATIS RUDI8 GUnther. 

Two young specimens from station 2770, in 58 fathoms. In the 
youngest the dorsal surface is much rougher than in the other, 20 
cm. in length. In the larger specimen the series of spines on the 
dorsal side of tho tail is beginning to show its triple character. The 
tip of the tail is somewhat prolonged into a slender whip. 

A specimen 65 mm. long taken from an egg case with yolk sac 
barely evident shows the tip of the tail still more prolonged to a 
length equal to two-fifths of the remainder of the tail. The total 
length of tho tail from the ventral fins to -its tip is three-fifths of the 
total length of the specimen. The spines are bardy evident, but 
the body is otherwise typical in its general shape. The egg capsule 
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is 37 mm. long and 23 mm. wide without its processes and is similar 
in appearance to that shown by Dollo 1 for Raja arctowsJcii (although 
but half as long). It is from station 2768, in 51£ fathoms off the 
Gulf of St. George. 

2. L Y CBN GRAULIS GROSSIDBNS (Cuvier). 

Numerous specimens from Montevideo and two from Buenos Aires. 
Vertebrae 45. The teeth arc not strikingly enlarged nor caninelike, 
but resemble those in Agassiz’s plat.e of tho type. 

3. CLUPEA ARCUATA Jenyna. 

Clupea arcuata Jenyns, Voyage Beagle , 1842, p. 134. Bahia Blanca.— GUnther, 
Cat. Fish. Brit. Mus., vol. 7, 1808, p. 442; and other authors. 

Seven specimens from Montevideo (market?), tho largest 110 mm. 
in total length. These', are in most respects similar to the specimens 
described by Jenyns and by Gunther, but do not correspond to the 
SardineJla arcuata of Evermann and Kendall, 2 which has, for instance, 
14 dorsal rays. 

There are teeth on the tongue and on the anterior part of tho jaws, 
also along the maxillary * edge behind the premaxillaries there are 
fine epinations or teeth; on the palatines there aro traces of teeth, 
but none on the vomer. The following measurements and counts 
give the variation in five specimens: 

D. 17 or 18; A. 21 to 23; scutes on ventral edge, 16 to 19 before 
ventrals, 10 or 11 behind; head 4 or 4J in length to base of caudal; 
depth, 3 or 3 £; eye, 3$ to 3* in head; maxillary, 2 to least depth 
of caudal peduncle, 2 or 2J; distance dorsal to tip of snout, 1-J to 
1§ in body length. A single specimen has but 15 anal rays, but no 
other differences are evident, so that it is regarded as tho same. 
The ventrals are inserted under or slightly anterior to the dorsal 
and the spines of the scutes are strong. 

It has been difficult to ascertain the genus to which this belongs, 
and pending a revision of the confused clupoid genera it is left in 
Clupea. 

4. BRBVOORTIA TYRANNUS (Latrobe). 

Clupea tyrannus Latrobe, Trans. Amor. Philos. Soc., vol. 6, 1802, p. 77, pi. 1. 
Chesapeake Bay, U. S. A. 

Clupanodon aureus Agassiz, (Spix) Pisces Brazil, 1828, p. 52. Brazil. 

? Alosa pectinata Jenyns, Voy. Beagle , 1842, p. 135, pi. 25. Bahia Blanca. 

Five specimens from Montevideo. These show a uniformly deeper 
caudal peduncle than do specimens of Brevoortia tyrannus from 
Woods Hole, the Gulf of Mexico, and Florida. The differences found, 
if corroborated by additional material, would justify division from 

1 Voyage Belgica , pi. 9, fig. 10. 

« Proo. U. S. Nat. Mus., voL31, 1900, p. 74. 




406 PROCEED IH OS OF THE NATIONAL MUSEUM. you 50. 

the species to the north, and in that case the species in Brazil would 
stand as Brevoortia aureus Agassiz. 


Table of comparative measurements of Brevootia tyrannus. 


Locality. 

Mou Uv v Id eo,U mguay . 

Cameron, 

[ 

1 

1 1 

Woods 

Hole, 

Massa- 

chu- 

setts. 

Flor- 

ida. 

length to end of middle 










caudal ray* mm.. 

! 142 

145 

150 

125 

150 

130 

120 

240 

215 

Depth 1 

1 0. 37 

0.36 

0. 36 

0.36 

0. 3S 

0. 34 

0. 34 

0.3ft 

0.36 

Dorsal ravs 

3+16 

8+16 

3+16 

3+15 

3+10 

3+ IS 

3+17 

3+18 

3+16 

Pectoral rays 

0. 15 

0.16 

0. 165 

0. 16 

0. 165 

0. 18 

0. 18 

0. 18 

0.10 

Caudal peduncle depth 

.11 

.11 

. 11 

. 115 

. 11 

.00 

.00 

.085 

.10 

Eye diameter 

.06 

.06 

.06 

.065 

.00 

.08 

.08 

.06 

.055 


1 Measurements made In hundredtlis of l>ody length. 


No other differences of form or scaling were found that were a9 
definite as those given above. The specimens from Louisiana seemed 
to have about 30 scales between the occiput and the dorsal insertion, 
as compared to 40 in those from other localities. 

5. ILISHA FLAVIPINNIS (Valenciennes). 

Prisligasler Jlavipinnu Valenciennes, D’Orbiguy, Voy. Amer. Mfcr. Poise., pi. 

10., fig. 2, 1839. Buenos Aires. 

Two examples from Buenos Aires (market?) “collector Burmeis- 
ter,” and labeled “Ilacha,” apparently the local name. 

6. ASTYANAX RUTILUS Jenyn». 

One specimen, 120 mm. long, from Montevideo, a gravid female. 

D. 11; A. 30; scales in lateral line 39; in transverse series 7J/6J; 
gill rakers 9 4-10; head 4| in length without caudal; depth 2$; eye 3; 
maxillary extending just beyond anterior margin of eye; a single 
tooth in maxillary; dorsal inserted behind ventral*, midway in body 
length; an indefinite vertically elongate humeral spot and a hori- 
zontal stripe of black on middle caudal rays; sides with a silvery 
band. 

7. ACBSTRORHAMPHUS HEPSBTUS (Cuvier). 

Two specimens, 210 and 225 mm. in total length from Buenos 
Aires, “collected by Burmeister.” These correspond with Stein- 
dachner’s description and figure. 1 

D. 11 ; A. 29; scales 54 or 57, ; head 3$ ; depth 3§ in length with- 

out caudal; eye 4; snout 3J; interorbital space 3§ in head. 

8. MENIDIA BONARIENSIS Cuvier and Valenclennea. 

Six specimens from Buenos Aires are referred to this species, as 
they correspond in all regards to the description given by Cuvier and 
Valenciennes, and to the excellent one by Steindachner. 8 In the 

1 Die SOsswamerlldche dee SUdtetllohen Braeilien, 1876, p. 111. 

' * Ichthyologische Notlxen, vol. 6, 1867, p. 81. 
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larger specimens, 265 mm. in total length, the area from between the 
ventral bases to the anus is a bright silvery color, as is the lateral 
stripe. Gill rakers 10 + 30; vertebrae 50; D. V., I., 10; A. I. 17; 
scales 60, in transverse between dorsal and anal insertions 15; no 
vomerine teeth, those on jaws in two rows. 

9. SCIABNA (OPHIOSCION) ADUSTA (Agassiz). 

Very numerous specimens of this species from Montevideo cor- 
respond closely to the description and figure given by Agassiz, but 
not to that by Jordan and Eigenmann, in their Review of the 
Sciaenidae. 1 The latter authors identified with this species specimens 
with the soft dorsal rays numbering 22 and 23, whereas Agassiz dis- 
tinctly gives 28, and our specimens uniformly have D. XI, 28, without 
variation. This mistake is surprising when it is seen that Jenyns 2 
and Giinther 3 both give this ray formula and the former presents an 
excellent description. Six of the largest specimens at hand give the 
following counts: 

D. XI, 28; A. II, 7 or 8; scales in lateral line, 50-54, in transverse 
series between insertions of dorsal and anal 7/10; longest specimen 
210 mm. in total lengtli. 

It is probable that the species of Jordan and Eigenmann is referable 
to Sciaena giUi (Steindachner). 

10. ?TRACHINOTUS GOODEI Jordan and Evermann. 

ITrachinolu* goodei Joiumn and Eveumann, Fish. North and Middle Amorica, 
vol. 1 , 1896, p. 943. Key WoHt. 

Five specimens from Montevideo (market?) between 16 and 19 cm, 
in total length. This is the first record of this species so far south, 
it having been previously regarded as confined to the West Indies. 

Head 8i in body lengtli to base of caudal; depth, 1 J; eye 3j in 
head; maxillary 2$; about 100 pores in lateral line; depth caudal 
peduncle, 3 in head; D. VI, I, 19; A. II, I, 17; Gill rakers x + 12. 

Tip of premaxillaries at lower level of eye, snout rising in a curve 
having a point on posterior border of eye as center of arc, until above 
nostrils; remaining distance to dorsal weakly convex; maxillary 
reaching to a vertical line from center of eye; lobes of dorsal and 
anal reaching somewhat beyond middle of base of fins when laid back 
against them; caudal lobes equal, 2§ in body length to base of caudal; 
scales minute, a patch behind eye, obscure in some specimens; lateral 
line but slightly arched anteriorly. 

Color uniformly silvery, lobes of dorsal and anal black; those of 
caudal dark, as are the pectorals. 

These specimens have been compared with the type of Trachinotus 
goodei, which is but 5 cm. long, and are found to differ principally in 

1 Report U. 8. Commissioner of Kish end Fisheries for 1886 (1889), pp. 898 and 403. 

* Voy. Beagle, p. 42. 

i Cat. Fish. Brit. Hus., vol. 11, p. 289. 
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characters due to age. There is also a specimen 11 cm. in total 
length in the Stanford University collection, which is intermediate in 
these respects. The fin lobes in the small specimens are shorter and 
the interorbital space much less convex and turgid. Counts and 
measurements correspond, as does the general appearance, but until 
specimens of equal size are compared the identification is considered 
provisional. 

11. PERONA SIGNATA (Jenyna). 

One specimen from Montevideo market. 

12. DULES AURIGA Cuvier and Valenciennes. 

Numerous specimens from stations 2764 and 2765, immediately 
to the sou tli of the Rio de la Plata, in 10 or 11 fathoms. 

13. ?MULLUS BARBATUS Linnaeus. 

Mullua barbatus Hero, Enumeraeion do Peces Marinon, p. 59. 

Four specimens of a mullet from station 2766 and two from star- 
tion 2765, just south of the Rio do la Plata, are referred to this spe- 
cies with a great deal of hesitation. The largest specimen is 82 mm. 
in total length, and the smallest 54 mm. Berg 1 records a specimen 
from the Mar de la Plata as Mvttus barbatus Linnaeus, but this 
appears to be the solo preceding record. On the Atlantic coast of 
the United States Jordan and Gilbert have recorded MuUus aura - 
tu8, which is not as sharply separated from the European form as is 
desirable. Our specimens are too small to compare with those from 
Europe at our disposal. 

The largest shows the following characters: 

Dorsal rays VII-I, 8; anal rays II, 6; pectoral 2, 14; head 3J in 
length to base of caudal; depth of body 3i; eye 3J in head; maxil- 
lary extending to below anterior edge of orbit; depth of preorbital 
equal to eye diameter; barbels equal to head without snout, extend- 
ing to center of operculum, not to its edge; teeth very minute in 
lower jaw, absent in upper, present on vomer in coarse, rough patch; 
first dorsal spine longest, equal to head without snout; longest soft 
dorsal ray equal to head behind center of pupil; longest anal ray 
equal to head behind posterior edge of pupil; color entirely faded; 
silvery, save for black blotch on distal edge of membrane of first 
spines and a horizontal pale bar below it; scales all lost, presumably 
33 in lateral series, 2J + 7 in transverse series below insertion of 
spinous dorsal. 

The smallest specimen at hand is very nearly the same length as 
that figured by Fries, Ekstrom, and Sundeval as a young mullet 1 
after Malm. 8 The preorbital is, however, markedly different, being 

1 Enumeraeion do Pooes Marinos, p. 59. 

• A History of Scandinavian Fishes, ed. 2, edited by Smitt, Stockholm, 1803. 

• Ofvers Vet.-Skad. Forh., 1803, p. 224, pi. Ill, fig. 1. 



ho. 218* FISHES TAKEN BT "ALBATROSS,” 1888— THOMPSON. 400 

like that of the adult rather than very low, and the snout is also like 
that of the adult. It is very doubtful indeed whether the specimens 
at hand belong to this species, but our material is too small to allow 
of adequate comparison. 

14. PIHQUIPBS f ASCUTDS Jeajm. 

A single specimen, 120 mm. in total length, from station 2768, off 
the Gulf of San Matias. This is evidently the young of the species 
described by Jenyns, as it varies in those particulars usual to young 
of these groups. The eye is much larger, contained 3§ in head, 
instead of 5, the interorbital space half their diameter instead of one 
and one-half times; the maxillary reaches under the anterior third 
of the eye, and the depth is not so great. The two longitudinal bands 
which are but faintly shown in Jenyns’s figure ’ are in the present 
specimen the most distinct, and may be traced from the upper third 
and the lower margin of the orbit to the last dorsal rays and the 
caudal spot, respectively. The upper is narrow throughout, about 
two or three scale rows wide, but the lower is nearly twice the width 
of the upper, and ends in the widely ocellated black caudal spot on 
the upper caudal rays. Besides the strong longitudinal stripes there 
are faint transverse bars, seven or eight broad ones alternating with 
much narrower ones. 

Dorsal rays V, 26; anal 25; scales with pores in lateral line 80; 
in series above lateral line 108; depth 5; head 4J in total; 3$ in 
body without caudal; eye 3J in head; interorbital space 2 in eye; 
distance from tip of snout to end of maxillary 2} in head. 

15. PRIONOTUS PUMCTATUS (Bloch). 

One from station 2766, off Rio de la Plata, and a number from 
stations 2765, near the same locality. They arc certainly the Prio- 
notus fundatua of Cuvier and Valenciennes, by whom the apparently 
unindentifiable drawing of Bloch was referred to this species, and 
that of all subsequent authors. 

16. AGOHOPSIS ASPEROCULI8, M 

Plate 2, fig. 1. 

Type . — 60 mm . in total length, from station 2766, just south of 
the La Plata River, in 10 or 11 fathoms of water; Cat. No. 76851, 
U.S.N.M. 

Head in body length to base of caudal; breadth of head, 5; depth 
at nape, 7}; eye, 3} in head; snout, 4; least width of interorbital 
space, 6; D. VI, 7; A., 8; pectoral, 13; caudal, 2-11-2; pores in 
lateral line, 40; branchiostegals, 6. 


» Voyage of BeogU, pi. 6. 
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Tail slender, its least depth and width slightly less than two4hirds 
diameter of eye; maxillary ending under anterior edge of pupil, with 
a single terminal barbel less in length than diameter of pupil; lower 
jaw slightly shorter than upper, a sories of four very minute and 
nearly invisiblo barbels along each ramus; no barbels apparent below 
cheeks; a series of very small ones on branchiostegals; gill membranes 
united, joined to isthmus, but forming a very slight fold across it; 
teeth in both jaws in narrow bands, a transverse series on vomer, and 
a short row on each palatine; a row of four or five very distinct small 
spines on upper surface of eyebulls; a small terminal plate on snout, 
its lower edge serrate; two pairs of sharp spines on tip of snout; 
a high and sharp ridge above eye ending posteriorly in a strong spine, 
beginning with a smaller one; four series of spines on dorsal surface 
of head, inner ones of two large spines each, separated by a deep occi- 
pital pit from uppermost series on body; outer series of lower spines 
continuing as second body ridge but interrupted by lateral line at 
angle of gill opening; ridge along suborbital region continued by 
broad-based spines, last of which forms fifth and uppermost of spines 
on edge of preoperde; interorbital space deeply concave. 

Uppermost and lowermost pairs of body ridges uniting 5 scales 
posterior to second dorsal and anal to form a dorsal and ventral 
double ridge on the tail; first ridges with 27 spines as far back as 
their union, with 8 posterior to it; second ridges with 36; third with 
35; fourth with 30 to their union and 9 beyond; latter ridges with 
slightly smaller spines, especially on breast, where there is a median 
series of 5 small ones. 

First dorsal inserted opposite seventh scale of first ridge; space 
between dorsals equal to 5 scales of first ridge; anal 2 scales in 
advance of insertion of second dorsal; ventrals extending well 
beyond vent, 7| in body; pectorals reaching to below tenth scale 
of first ridge, caudal If in head. 

Color pattern indistinct, apparently four or five transverse irreg- 
ular bands on body, first below first dorsal, second across first rays 
of second dorsal; third across last rays of same; fourth behind 
junction of first and fourth pairs of ridges; pectorals distally dark, 
tipped narrowly with white; caudal similar, both with incomplete 
cross stripes of dark at base; dorsals and anal with traces of narrow 
dark stripes. 

(Aaperoculia, rough eye). 

This is apparently the first record of Agonopaia from the east coast 
of South America, and is the second species to be described in the 
genus. The other species is found on the western coast of South 
America, and perhaps in Patagonia. The present species differs 
from Jenyns’s description and figure of tho type of Aapidophomt 



»a 21*8. FISHES TAKER BY “ALBATROSS” 1888 — THOMPSON. 411 

ehUdinsis 1 in the much more slender tail; the wider spacing of the 
dorsals, which are five instead of two scales apart; the presence of a 
series of .small spines on the upper surface of the eyeball; the slightly 
larger eye; the very much smaller barbels on the lower jaw; and the 
position of the vent nearly opposite mid-length of the ventrals 

17. PARAUCHTHYS BRASILIENSIS (Ransant). 

Numerous specimens, the largest 25 cm. in total length, from 
Montevideo, and one from Buenos Aires. The latter is labeled 
“ tapa cielo or chelo .” This name is given to Symphurus playusia by 
Berg (Enumeration de los Pecos). 

This species is very close to Paralichthys adxperms of the western 
coast of South America, and as a large series of both is available, a 
detailed comparison has been made. The most easily noticed differ- 
ences are the more advanced position of the lower eye in P. bremlierms, 
the position of the posterior nostril of the blind side below the first 
dorsal ray rather than in front of it, and the brevity of the flap in 
the anterior nostrils. In the measurements and counts the following 
differences may be noticed : The scales in the lateral line average 12 
more in P. adspersus; the head is very slightly longer, the depth 
slightly greater, the snout (measured from the lower eye) longer, 
and the gill rakers somewhat shorter. By reference to the descrip- 
tion of P.adspersus (see west coast species, p. 468) the measurements 
given in hundredths of body lengths may be compared with the 
following of six specimens of P. brasiliensis: 

Dorsal rays 68 to 75; anal 53 to 57; pores in lateral lino 95 to 100; 

scales in transverse series (counting oblique series at deepest 

part of body); head 0.27 to 0.29; depth 0.41 to 0.4G; eye 0.04 to 
0.05; interorbital space 0.02; snout 0.05 to 0.06 (from lower eye); 
mandible 0.15 to 0.17; maxillary length 0.12 to 0.13; pectoral length 
on eye side 0.11 to 0.13; on blind 0.10 to 0.12; depth of caudal 
pedunde0.ll to 0.125; gill rakers 4 or 5 + 15 or 16; their length 0.025; 
vertebrae 1 1 + 23 « 34. 

Table of comparative measurements of Paralichthys adspersus and P. brasiliensis. 
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Table of comparative meaturemmU of Paralichthyi adtpernu and P . brasilien$i*—Con. 

P. bratUkmU. 

Montevideo, Uruguay. 

210 176 140 126 100 

76 76 73 72 68 

67 67 66 65 63 

05 96 07 06 06 

32 + 38 33+36 33+34 

0.27 0.28 0.28 0.28 0.20 
.43 . 41 .46 . 40 . 42 

.04 . 05 . 066 . 05 . 06 

.05 . 06 . 06 . 06 . 06 

.12 .136 .13 .13 .136 


» Measurements In hundredths of lengths to base of caudal. 

18. CITHARICHTHYS MICROSTOMU 6 Gill. 

Citharichthyemicroetomus Gill, Procr. Acad. Nat. Sci. Phila., 1864, p. 223. Beeae- 
ley’fl Point, Now Jersey. 

Numerous specimens, not exceeding 135 mm. in total length, from 
stations 2764, 2765, and 2766, in 10$ to 11$ fathoms, off Punta Sur, 
near the Rio de la Plata. These agree with the description given by 
Gill of a specimen from Beeseley's Point, Now Jersey, United States, 
and the description given by Jordan and Gross. 1 In the Proceedings 
of the United States National Museum, volume 7, 1884, page 640, 
Dree el gives a table of measurements in hundredths of the body length 
of a specimen (Cat. No. 36081, U.S.N.M.) from Long Island, New 
York, with which our specimens agree very closely. Although these 
have not actually been compared with northern specimens, there does 
not seem to be much doubt of the identification. It is a new record 
for South America. The measurements given below in parentheses 
give hundredths of body length to base of caudal in six specimens. 

Head 4$ (0.22 to 0.24) in length of base of caudal; depth 2$ (0.44 
to 0.47); eye 3§ in head (0.06 to 0.065); maxillary 4 (0.055 to 0.06); 
mandible 2f (0.08 to 0.09) ; length of pectoral of eyed side 3 J in body 
length to base of caudal (0.30), of blind side 8$; dorsal rays 75 to 79; 
anal 57 to 64; scales in lateral line 43 to 45, in transverse series 
irsrn; gill rakers 3 + 7; vertobrae 9 + 25->34. 

Interorbital ridgo very narrow and sharp; maxillary short, not 
reaching pupil; teeth of eyed side in anterior half of jawB only, in a 
single series in both jaws; those of blind side close-set, small; cirri On 
suboperde of blind side long, not very numerous; pectoral, with the 
upper ray filiform and much elongated on the eyed side, longer than 
head (but frequently broken); no spine on snout; lower eye vety 
slightly in advance of upper; scales cycloid, seven vertical rows 
present on cheek on blind side, those on head on eyed Bide smaller 

i A review of the Flounders and Sedas (PleuronecUdae) of America and Europe, Report of the Orapab* 
staff of Fish 8pd Fisheries for 1886, (1889) p. 377. 


Locality. 


Body length mm.. 

Dorsal ray» 

Anal rays. 

Boales in lateral lino 

Scales transverse 

Head 1 

Depth 


Snout from lower eye. 
Maxillary 




HO. am FISHES TAKEN BY “ ALBATROSS ," 1888— THOMPSON. 418 

tku} those on body or on blind side of bead; snout and jaws scaleless; 
color in alcohol light brown, scales outlined with pigment; four indis- 
tinct blotches of darker color along lateral line and many others 
dispersed over body; fins with irregular markings of darker brown. 

19. THYSAITOPSBTTA NARXSII OUnttMr. 

One specimen from station 2771 , north of Cape Virgins, which was 
the type locality. It was taken in 55 fathoms, while the type was 
taken in 51. It seems that this spocies has not been found since the 
voyage of the Challenger, savo by Lonnberg.' The description given 
by Gtlnthor is not given in much detail, but there is no doubt as to 
the identity of our specimen. The illustration given in the “Shore- 
fishes" of the ChaUenger shows the eyes dextral, whereas the text 
states them to be sinistral, as is true of our specimen. 

Head 4J in body length to base of caudal; depth 2$ in same; snout 
4J in head; eye (upper) 3jj; maxillary 2$; mandible ljt; interorbital 
space 2} in upper eye; pectoral of eyed side 2 in head; depth of caudal 
peduncle 2 in head; dorsal rays 82; anal 59; pectoral of eyed side 9; 
scales in lateral line 70; in transverse series 22/25; gill rakers 10 + 25, 
their length two-thirds longitudinal diameter of eye. 

Body oblong, median contours nearly parallel and with but slight 
convexity; upper border of upper eye nearly in dorsal outline of head; 
bony ridge of interorbital narrow and sharp, covered by a flat scaled 
area nearly as wide as pupil; eyes oblong, their vertical diameter 
two-thirds their longitudinal, the upper eye markedly in advance of 
of the lower; jaws equal, the upper with a sharp notch at tip, into 
which fits a knob from the lower; subopercle of eyed side with coarse 
cirri; gill rakers long and delicate; teeth in jaws fine, set in four irreg- 
ular rows anteriorly in both jaws, thinning out to two posteriorly on 
both eyed and blind sides equally. 

Dorsal fin beginning opposite anterior border of upper eye, first ray 
somewhat thickened and a trifle longer than second; pectorals of eyed 
and blind side nearly equal in length ; ventral of eyed side normal, that 
of blind side so reflected that first and last rays are superimposed, 
with a troughlike fin between (a fleshy lobe extending from an 
enlarged and modified vent obliquely backward across bases of first 
anal rayB due to preservation?). r 

‘ Scales strongly ctenoid, absent on fins, snout, jaw, and inter- 
opercle. 

Color, uniform rather dark brown. 

20. ACHOtOS JKHTHSI (GtaOwr). 

Ackirtu lineatut D’Orbignt. 

Five specimens from Buenos Aires, showing the following variations. 
The longest is 127 mm. in total length. The measurements in paren- 


i Hipftiiffilinhi Sftminilftfci, 
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theses are given in terms of hundredths of the body length, without 
caudal: 

Dorsal rays 58 to 65; anal rays 38 to 45; Beales in lateral line 80 
(in one case 86) ; head 3£ (0.31 to 0.32) in body length to base of caudal; 
depth 1§ (0.64 to 0.69) in same. 

The scales ore rough, more so on tho eyed than on the blind side; 
the cross lines are narrow, yet distinct and about 11 in number; there 
is a row of threadlike tentacles along tho snout and lower side of 
the hoad, tho two on the tip of tho snout being longest. 

21. SYMPHURUS BERGI, new speciet. 

Plate 2, fig. 2. 

? Symphurus plagiuria Berg, part. 

Numerous specimens from Montevideo, longest reaching a total 
length of 195 mm. The type is Cat. No. 76852, U.S.N.M., and is 186 
mm. in total length. Paratypes are in the United States National 
Museum and in tho Stanford University collections. 

The species of Symphurus aro poorly known and as a rule inade- 
quately described, and much doubt exists as to their distribution. 
The species of the eastern coast of South America are known through 
the descriptions of Symphurus tesseUatus (Quoy and Gaimard) from 
Rio de Janeiro, and Symphurus Irasiliensis (Agassiz) from an un- 
known locality. Recently Evermann and Kendall have described 
Symphurus jenynsi. The characters given by Quoy and Gaimard and 
by Agassiz are those of the northern S. plagusia (Bloch and Schneider), 
Jordan and Goss. The latter regarded S. plagusia as identical with 
forms from Rio de Janeiro. The present form apparently differs 
from all of these. 

Described from the type, 185 mm. in total length. 

Head 5^ in length to base of caudal; greatest depth of body 8J; 
postocular length of bead 8£; long diameter of lower orbit 9 in head; 
length of caudal rays 2|; middle dorsal rays 2f; ventral 31, maxillary 
41; dorsal rays 109; anal 91; caudal 10; scales in longitudinal series 
from upper angle of opercle 105; in transverse series upward and 
backward from near anal insertion 51; vertebrae 9 + 48 — 57. 

Distance from posterior margin of lower eye to vertical from ante- 
rior margin of upper eye contained twice in snout; cornea of eye 
without indications of flap; lower eye extending forward only as far 
as anterior third of upper eye; maxillary ending under posterior half 
of lower eye; lower jaw not markedly wider than upper, much 
shorter than snout; teeth lacking in eyed side of lower jaw; upper 
jaw with a series of four or five present anteriorly on the eyed side, 
those on blind side in a series of four or five towb; teeth on blind side 
of lower jaw forming a prominent oval patch; nostrils of eyed side 
with tubules of moderate length; anterior nostril of blind side tubu- 
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lar, posterior nostril without fringes, situated slightly behind angle 
of mouth; first gill arch attached below angle of second; gill rakers 
barely distinguishable; flaps of gill opening extending but slightly 
beyond opercular edge. 

Dorsal height not great, longest rays at center of fin ; caudal rays 
but slightly longer than longest of dorsal. 

Color of type, uniform brown ; vortical fins becoming darker poste- 
riorly, margined diffusely with white. In a para type there are some- 
what indistinct dark cross bars, 12 in number on body, separated by 
one and one-half times their own width. 

The characters distinguishing Symphurus bergi from S . plagusia are 
the greater number of dorsal and anal rays, the more numerous scales 
in both transverse and longitudinal series, the fewer caudal rays, the 
slightly lesser depth, the stronger teeth in jaws, and the fact that the 
distance between the anterior edge of the upper orbit and the poste- 
rior edge of the lower is contained twice in the length of the snout. 
In the fin formula S. brusiliensis and S. tessellatus correspond to 8. 
plagusia , and in the former the caudal rays are distinctly said to be 12. 

In comparing the specimens at hand with the description of 
Symphurus jenynsi , Evermann and Kendall 1 from the same locality, 
the following differences are found: The head is not 6.66 in length 
without caudal, but 6.9 to 6.25 (using tho variation found in 16 
specimens) ; the eye is 8 or 9 in head instead of 13 ; only in a single 
case does the number of dorsal rays fall as low as 109, none being 108; 
the scales in longitudinal series vary from 100 to 114, and in no case 
reach 120; there are, distinctly, teeth on the eyed side of the upper 
jaw, which is stated by Evermann and Kendall to be without teeth; 
the eyes are far from being “on the same line,” the lower beginning 
below the end of the anterior third of the upper, instead of “slightly 
advanced;” and, finally, there are not 12 but 10 caudal rays. The 
differences are obviously great, although the general appearances are 
similar. 


Table qf counts and measurements in hundredths of length to base of caudal qf Symphurus 

bergi and related species. 
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Table of counts and measurements, etc.— Continued. 


8. bergi 

8. plaffusia, Jamaica 

8. elongatus, Panama 

8. atriaxuda, lower California 

8. fed, Panama 

B.fucktonu, Pacific 

8 . a trtmentatiu, Gulf of California. 
8. wtUiamsi, southern California. . 


Num- 


Scalosin 

Scalosin 



her of 

spool- 

Anal. 

longitu- 
dinal M* 

transverse 

series. 

Caudal 

rays. 

r «°' 

rnenw. 


rtea. 


rays. 

12 

94 

(91-06) 

79 

106 

(100-114) 

n 

10 

0.55 

( rs8 

4 

12 

(77-83) 

86 


wBA 

(.00% 07) 
.06 

1 


i2 

2 

79 

96 

47 

12 

•07 

2 

82 

84 

S7 

12 

.00 

1 

(81-84^ 

95 

(7) 

12 

(7) 

1 

80 

95 

42 

12 

.00 

1 

81 

110 

50 

12 

.00 


The above table will serve to distinguish the species to some extent, 
but some additional characters, taken from specimens in the Stanford 
University collections, are given below, in order to more closely define 
the various species: 

1. STMPHtJRUS LKEI Jordan and BoHman. 

Albatross station 2804, Panama (type). Teeth on the eyed side of 
both jaws, in a single row anteriorly, extending more posteriorly in 
the lower jaw; those on the blind side of both jaws in a broad band; 
gill rakers well developed, 6 or 7, short, soft, and thick; a series of 
short transparent cilia on the lower edge of the gill opening on the 
blind side; a short triangular lappet of the black coat of the eye pro- 
jecting from the interorbital side into the corneal space; lower jaW 
wide, nearly as wide as length of snout. 

2. STMPHTJRUS BLONOATU8 (GOatber). 

Panama. Teeth as in 8. leei; gill rakers somewhat smaller, but 
present; no modification of the cornea. 

3. STMPHTJRUS ATR1CAUDUS (JonUa nd ODbwt). 

Lower California, Albatross Btation 2830. Teeth as in 8. leei; 
gill rakers small; a very large flap of tissue running down to center 
of pupil, black with narrow white edges. No cirri on edge of gill open- 
ings. 

4. STMPHTJRUS PLAGUSU (Bloch «nd Setadte) Kcdaa and Gw*. 

Jamaica. On eyed side teeth are absent in lower jaw; present in 
small numbers (4 or 5 anteriorly) in the upper; broad bands on the 
blind side; no cirri on edge of gill opening; gill rakers absent; no 
corneal modification. 

5. STMPHTJRUS FA8CIOLAR1S Gfltwct. 

Type.— Albatross station 3022-3027, Pacific. Teeth as in 8. 
plagusui; no corneal modification; no cirri on edge of gill opening: gill 
rakers unknown. 

fi. SYMPHURU8 ATRHCX2VTATU8 JM Ian tad MS mssL 

Albatron station 3011, Gulf of California. Teeth in both jaws on 
eyed side; oorheal flap well developed, as in 5. atrieoudus; gill rakers 
distinct; no cirri on edge of gill opening. 
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7. SYlfPHtTRUS WILLIAMSI Jordan and Culm. 

Albatross station 2926, Southern California. Teeth in both jaws on 
eyed side; corneal flap well developed; gill rakers comparatively 
large; no cilia on opercle of blind side; lower jaw not unusually wide. 

The remarkable corneal modification mentioned above is present in 

8. led , atricaudu8 y vnCliamsi, and atrimentatus, but not as markedly so 
in the first mentioned. Similar formations are present in other genera 
of the Pleuronectidae, Triglidae, many of the sharks, and a great 
many bottom dwellers. What its significance may be is problematical, 
but it is apparently present or absent in closely related species and 
bears no obvious relation to other characteristics, even the depth 
inhabited. The presence of teeth on the eyed side of tho lower jaw 
seems correlated with a greater development of the gill rakers, but 
this is not striking enough to warrant a generic or subgeneric division. 

22. PLATEA INS1GNIS 8toin<Uchiier. 

A single specimen 14 cm. long from station 2764. This is a much 
smaller specimen than Steindachner’s type, yet it corresponds closely 
to tho description given by him. 1 Tho ventrals are, howover, con- 
tained but thrice in the head, the gape of tho mouth roaches only to 
the center of the eye, and tho dorsal and anal fin counts are 110 and 
100, respectively. 

23. MERLUCCIUS GAYI Guichenot. 

Numerous specimens from stations 2766, 2769, and 2771, between 
Rio de la Plata and Cape Virgins. This little-knewn species differs 
from the European hake, Merlucdus merlucdus (Linnaeus) in the 
longer pectoral, 5 in length without caudal, the more numerous 
gill rakers (3+12, instead of 3 + 7), and the weaker teeth. From 
M. productU8 (Ayres) of the California coast it seems to differ in the 
longer ventrals, which are nearly as long as the pectorals, the fewer 
scales, and the stronger dentition. 

24. PBRCOPHX0 BRAZXLIKNS1S Qooy and Gaimard. 

A number of specimens from Albatross stations 2764, 2766, and 
2766 , off Cape San Antonio, just to the south of the Rio de la Plata. 
The largest is 278 mm in total length, the smallest 40. There is 
remarkably little variation among them, even with age. They corre- 
spond well with the brief type description of Quoy and Gaimard and 
that of Jenyns (Voyage of the Beagle). 

D. IX, 31 or 32; A. 40 or 41; scales in lateral line 112 to*114, in 
transverse series between insertions of anal and of first dorsal 9 or 
10/19 to 22; number of vertical series between end of maxillary and 
preopercular margin 24; between preopercular and opercular margins 
16; head 3§ in length to base of caudal; depth 12|; eye 6} in head; 

» Fauna CMemis, p. 333, pL 20, figs. 12-12B. 

10000° — Proc.N.M.voL50 — 16- — 27 
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maxillary 2J; mandible 2; interorbital space 10; height of first 
dorsal 2§ ; of second 2J ; length of pectoral ljfe- in head; of ventral 2$. 

Anterior nostril with a short posteriorly directed tube, the posterior 
opening largo and oval; maxillary terminating under center of eye, 
edged with minute conical teeth; promaxillaries with five enlarged 
posteriorly directed canines and broad bands of minute teeth; canines 
frequently lost, the third on oach side in all specimens at hand loosely 
and flexibly attached. 

Dorsals varying in height, the first being from 2$ to 2f in head; the 
second elevated anteriorly, the first ray longest, nearly equal to 
length of second ray of first dorsal, sixth ray being two-thirds length 
of first and but slightly longer than twenty-eighth; membranes of 
shorter rays incised nearly to base. 

Jaws sparsely scaled along edges, the scales on cheeks much 
smaller than shown in illustration of type. 1 

Color of adults in alcohol brown abovo and silvery below; scales 
above each marked by a small basal spot of darker color; a diffuse 
faintly dusky spot as large as eyo on opercle; upper pectoral rays 
strongly pigmented, as is membrane of first dorsal; second dorsal 
with alternate light and dark on rays, forming longitudinal bars on 
fin. Young of 160 mm. total length with 10 or 11 transverse wliitish 
bars, each four scales wide, extending from mid-dorsal lino to lateral 
line. In very young, 40 mm., these are much more numerous, tending 
to fuse, and the fins are colorless. 

II. WEST COAST, SOUTH OF 46° 45' SOUTH LATITUDE, 
INCLUDING THE STRAITS OF MAGELLAN. 

List of species other than those of the genus Notothonia: 

MYXINIDAE. 

1. Myxine australis Jenyns. Port Chumica, Borja Bay, and Bandy Point. 

SCYLLIORHINIDAE. 

2. Catulus canescens (Gttnther). Stations 2780, 2783, and 2784. 

SQUALIDAE. 

3. Squalus/emandinus Molina. Gregory Bay. 

4. Etmopterus granulosus (Gttnther). Station 2781. 

RAJIDAE. 

5. Raja magellanica Stoindochner. Station 2774. 

6. Psatmmbatis rudis Gttnther. Station 2778. 

GALAXIIDAE. 

7. Galaxies maculatus (Jenyns). Mayne Harbor. 

8. GaUmas attenuatus (Jenyns). Port Otway. 


1 Voyage t’Unmk, p. 851, pi. 63. 
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HAPLOCHITONIDAE. 

9, Haplochiton zebra Jenyns. Mayna Harbor, Latitude Cove, and Port Otway. 

10. Haplochiton taeniatus Jenyns. Island Harbor. 

SYNGNATHIDAE. 

11. Syngnathus blainvillimus Eydoux and Gervais. Mayne Harbor and Port Otway. 

ATHElilNIDAfe. 

12. Menidia albumus (G tinthor) . Larodo Bay, Gregory Bay, and Sandy Point. 

BOVICHTHY1DAE. 

13. Pseudaphritis gobio (Gtinther). Borja Bay and Otter Bay. 

NOTOTHENIIDAE. 

14. Harpagifer bupink (Forster). Sandy Point, Laredo Bay, and station 2775. 

15. Eleginops maclovina (Cuvier and Valenciennes). Sandy Point. (See genus 
Notothenia.) 

RUVETTIDAE. 

16. Thyrsites alun (Euphrasen). Port Otway. 

PLEURONECTIDAE. . 

17. Hippoglo88ina macrops Stoindachnor. Station 2787. 

GOBIESOCIDAE. 

18. Oobiesox marmoratus Jenyns. Port Otway. 

GADIDAE. 

19. Salilota australis (Gtinther). Sandy Point and Otter Bay. 

20. Lotella marginata Gtinther. Station 2783. 

MACROURIDAE. 

21. Coelorkynchus fasdatus Gtinther. Stations 2783, and 2784. (See Section III, 
after No. 21.) 

22. Coehrhynchus patagoniac Gilbert and Thompson, new species. Station 2784. 
(See Section HI, after No. 22.) 

1. MYXHTK AUSTRALIS Jtnynt. 

Muaemoblenna olivacea Lag4p&de, Poissons, vol. 5, 1803, p. 652. 

Myxine australis Jbnyns, Voy. Beagle , 1842, p. 159. % 

Three specimens, from Port Churruca, Borja Bay, and Sandy 
Point. 

The depth is contained nineteen times in the total length; there 
are 97 pores between the head and anus (32 to the pectoral), and 12 
from the anus to the tip of the caudal; the dorsal fold is continued 
nearly halfway toward the head. The first two teeth of the upper 
series are confluent, and there are 11 in all in that series. 




420 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. r.o. 

1. CATULUS CANBSCBHS (Gttntlwr). 

Two specimens, from Albatross stations 2783 and 2784, in 122 and 
194 fathoms, respectively, the first between Hanover Island and the 
mainland, the second between Wellington Island and the mainland. 
The largest is 46 cm. in total length. The teeth each have a large 
cusp and four smaller ones, contrasting with the tricuspid teeth of 
C. 8teUaris, the generic typo. 

Four smaller specimens are from station 2780, in the western en- 
trance of the Straits of Magellan, in 369 fathoms. 

3. SQUALUS FERNANDINUS Molina. 

Three male specimens from Gregory Bay, Straits of Megellan, 
are but slightly different from a specimen of Squalus sucklii from 
San Diego. The former are 63 to 68 cm. in total length, the latter 
is a female, 69 cm. Regan, in Sharks of the Family Squalidae, 1 
gives the main difference as the extension of the pectoral fin, when 
laid back, to the middle of the first dorsal in S. Jemandinus. This 
difference, however, does not hold well, for our largest specimen of 
8. jemandinus agrees in this with our spocimen of S. sucklii, although 
the pectoral, nevertheless, uniformly is very slightly shorter in S. 
jemandinus. This species has also very indistinct white body spots 
that are lacking in our adult specimen of S. sucklii, and a generally 
lighter color, with somewhat shorter caudal. In the following table 
the measurements are given in hundredths of the total length. The 
method of preservation of the specimens was apparently not the same, 
which should be considered: 



Squalus jemandinus. 

Squalus 

fudcW. 

Length in centimeters 

63 


68 

69 

Length of second dorsal 



0.066 

0.046 

Length of poctoral 



.13 

.166 

Length of upper caudal lobe 



.186 

.216 



4. ETMOPTBRUS GRABULOSUS (Gflntber). 

A small specimen 11 cm. in length, from Albatross station 2781, in 
348 fathoms. It is very much smaller than that described by 
Gfinther and .shows the following differences: Distance from tip of 
snout to front of upper jaw equaling width of mouth; length of eye 
as great as distance measured obliquely from the center of the square 
snout to the anterior edge of the eye; spine of first dorsal two-thirds 
the length of that of the second; “granules” present as distinct and 
strong spinules, arranged in a band passing from each angle of the 
snout back along the upper portion of the flanks below the first 
dorsal, four or five series wide, another commencing in an indefinite 


1 Ann. Mag. Nat. Hilt,, Mr. 8, roL 2, July, 1006. 
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way below the second dorsal and extending along the sides of the tail; 
belly with smaller, blunter spinules in a band from the chin to the 
ventrals, widening behind; teeth tricuspid. 

S. RAJA MAGELLANICA StoindichiMr. 

One specimen from station 2774, in 17 fathoms, near the eastern 
entrance of the Straits of Magellan. Tho measurements do not 
exactly correspond to those given by Steindachner, but the color and 
spination are so similar as to leave but little doubt of tho correctness 
of this identification. The interorbital spaco is one and one-fifth 
times the longitudinal diamolor of tho orbit. 

' 6. PSAMMOBATIS RUDIS GttntlMr. 

One young specimen from station 2778, in 61 fathoms, near the 
Second Narrows in tho Straits of Magellan. * 

7. GALAXIAS MACULATUS (Janyns). 

Nine specimens from Mayno Harbor, Patagonia, the measurements 
of which are given under Oalaxias attenuatus. They aro all strongly 
colored and differ much in tins rospect from G. alpinus. Two speci- 
mens from the same locality differ in having a much longer head and 
maxillary, the larger having the head 0.29 and the maxillary 0.11 
of body length, tho smaller having the same 0.28 and 0.10, 
respectively. These may be contrasted with the measurements 
given for O. maculatus (under G. attenuatus). Tho pectorals and 
ventrals are as long as the longest of those of the other specimens, 
but no other striking differences may bo soen. The color is in larger, 
loss broken spots, but presents no greater variation from the others 
than is found within tlie range of tho lattor. Without more speci- 
mens they can not be regarded as a distinct species. 

8. GALAXIAS ATTENUATUS (J«nyn»). 

Very numerous specimens from Port Otway, Patagonia. Tho 
variation among them is very large and certain of them aro inter- 
mediate in some respects between this species and G. maculatus. 
One of the principal differences is the length of the head, which is 
much greater in the latter. In the following table the differences 
are shown by giving tho number of individuals having each head 
length, this being measured in hundredths of total length to base 
of caudal: 


H«td length 

0.16 

0.17 

0.18 

0.19 

0.20 

0.21 

0.22 

0*23 

0.24 

0.26. 

0.26 

O, attmmtui 

1 

HQ 

17 

m 

1 

1 






Q. flMiMu. TTT 

HI 




1 



HUM 
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Tho comparison of maxillary length is as follows: 


Length of maxillary 

0.04 

0.08 



0.065 



0.08 

0.088 

0.00 

G atte.nun.tiL» 

3 

2 5 

£ 

8 







G. maculatus 


3 

6 

4 

6 

2 





■ 



Tho range of other measurements are here appended for compar- 
ison with other species. 


Distance snout to ventrals... 

0.49 

0.50 

0.51 

0.62 

0.63 

0.54 

0.55 

0.56 


f} nliMMUdiL* 

f|H 

16 

6 

5 

mm 

■ 






■ 3 


mufti 

i 

i 


H 

mSm 

MW 


■1 

mm 


Length of pectoral 

0.08 

0.09 

0.10 

! 

0.11 

0.12 

0.13 

0.14 

0.15 

0.16 


« 

fi, alltnwUus 

2 

0 

10 

11 

4 




■ 

G. maculat us 



2 

4 

2 













T^inffth nf van trftls 



0.09 

0.10 

0.11 

0.12 

0.13 


Q atteniiniiLM 

14 

23 

3 





3 

3 

2 

i 


t 





Despito the distinctness of the two species, the most sharply defining 
difference is that of color, for all tho above measurements are found 
to overlap on the examination of largor series. Taking tho extremes 
of a hundred specimens of 0. attenuatus, the longest head lengths are 
found to exceed tho shortest head longlhs of G. maculatus. The 
latter, howover, has a more regular and more clearly defined color 
pattern, with larger spots, so that, with the exception of a few inter- 
mediate individuals, the two may be easily distinguished. Regan 1 
used the position of the ventrals to differentiate thoso forms. (See 
third table above.) It is apparent that those plainly distinct species 
are yet not distinctly separated by any one character. The other 
species of the genus havo not been examined, but it is evident that 
caution is necessary in dealing with them, in view of the wide 
variation. 

9. HAPLOCHITON ZEBRA Jtnjrcu. 

Numerous specimens from Mayne Harbor, Latitude Core, and 
Port Otway, Patagonia. 

10. HAPLOCHITOIT TAKHIATUS Jenyni. 

A single largo specimen of this species from Island Harbor, Pata- 
gonia, 180 mm. in total length, presents the following differences 
from Haplochiton zebra: Depth less, 6J in body length to base of 
caudal; ey e very much smaller, 6J in head; depth of caudal peduncle 


> Proo. Zool. So o. London, 1900, vol. 2, April S, 1206. 
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4J in jhead (3 to 3J in 1L zebra ) ; maxillary longer, extending to below 
posterior third of eye, in head; pectorals and vontrals very short, 
2J in head, and vertical fins low. The head is long and conical, with 
a sharper snout, the depth at the occiput equal to its width and less 
tlian the postorbital length of head (greater in 77. zebra). The teeth 
are longer and more prominent. Haplochiton zebra has the physiog- 
nomy of a trout (Salma), while H . taeniatus has much the trim look of 
a slender Atherinoid or Scombroid fish, which may argue a difference 
in habit. The silvery stripe mentioned by Jenyns is very ovident, 
but there is little else which conclusively proves our adult to bo the 
same as his very young form save the lesser depth. The fin counts 
aro the samo. 

11. SYNGNATHUS BLA1NVILLIANUS Eydoui and Gervais. 

A single well-preserved example from Mayno Harbor, and another 
in bad condition from Port Otway, Patagonia. 

Body rings 19; tail 50; dorsal rays 34; anal 3; caudal 10; pec- 
toral 13; body with many very small dark rings surrounding minute 
specks of brown lightor than body color, these not on dorsal or 
ventral edge of body, not on head, tail, or fins. 

12. MENIDIA ALBURNTJS (GUnthor). 

Numerous specimens of this little-known form from the Straits of 
Magellan, at Laredo Bay, Gregory Bay, and Sandy Point. 

Head, 4£ (0.21) in length to base of caudal; depth, 5£ to G£ (0.15 
to 0.18); eye, 5 in head (0.035 to 0.045 in body); snout, 3 in head; 
interorbital space, 3J; length of pectoral, 1J in head; of ventral, 2A; 
distance from snout to insertion of first dorsal less than half body 
length without caudal; distance between dorsal insertions slightly 
less than length of head; dorsal rays VII-I, 12 or 13; anal rays I, 
16 or 17; scales in longitudinal series, 98 to 105; in transverse series 
between dorsal insertions, 21 or 22; gill rakers, 4 + 15. 

Premaxillaries protractile, lower jaw very slightly shorter than 
upper; no teeth on vomer or palatines; first dorsal inserted over 
ventral base; second dorsal base terminating anteriorly to that of 
anal; scales with four or five basal radii, pectinate on their free 
edges; the circuit not angled at basal corners of scale; shape of scale 
oval. Lateral band bright, covering four series of scales. 

In this species the most anterior two or three scales of the dorsal 
surface of the head are imbricated in the reverse direction from the 
usual one, and those on the posterior and contrai parts are imbri- 
cated over, those lying laterally to them, the transitional area or 
“nucleus” lying directly between the eyes. 

13. PSEUDAPHRITIS GOBIO (GOatbtr). 

Three specimens from Borja Bay and one from Otter Bay, the 
longest 360 mm. in total length. They differ greatly from the 
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specimen figured by G Anther, 1 in having the fins much lower and the 
eye tontacle very small. Other smaller differences may be seen 
from the following data, but it is apparent that these are not specific 
in character. 

Head, 2§ to 2J in length to base of caudal; depth, 4£ to 4$; eye, 
5 or 6 in head; maxillary, 2^ to 2§ ; snout 3 J to 3J ; interorbital space, 
14 to 16 in head; dorsal rays VII, 22 or 23; anal, 20 or 21; scales in 
lateral line, 64 to 66; spinous dorsal when supine barely extending 
beyond first ray; longest spine and longest rays subequal, about 
equaling length of snout in longest specimens; maxillary reaching to 
or slightly beyond posterior border of eye; color light, with irregular 
darker saddles below last spines of dorsal, below sixth, seventh, and 
eighth rays, and below last nine rays; fins irregularly spotted, ten- 
tacles above eyes tipped with black. 

14. HARPAGIFER BISPHUS (Fortier). 

Numerous specimens of this well-known form from Sandy Point, 
Laredo Bay, and Albatross station 2775, between Capo Virgins and 
First Narrows of the Straits of Magellan. The coloration of the 
second dorsal varies widely, but all intergradations are present 
between fins uniformly dark and those with narrow dark bands. In 
the young (30 mm.) the transverse bands are almost absent. In 
the adults the dorsal surface of the head is occasionally thickly 
papillate or roughened. 

15. ELEGINOPS MACLOVUfA (Cuvier and Valenciennes). 

Sandy Point, Straits of Magellan. 

16. THYRSITES A TUN (Euphruan). 

Numerous specimens from Port Otway, Patagonia. There are 
sometimes 6, sometimes 7 finlots in the dorsal and anal. 

17. HIPPOGLOSSIN A MACROPS Steindachntr. 

Ono specimen 180 mm. in total length from station 2787, near 
Taitao Peninsula, Chile, in 61 fathoms. This corresponds remark- 
ably well with Steindachner’s description, excepting in the fact that 
only the last four or five rays in the dorsal and anal are divided. 
The original description states that 14 or 15 are thus distinguished. 
The scales on the blind side are ctenoid as far forward as the tip of 
the pectoral and not only in the posterior third of the body, as 
stated. Steindachner states that the eyes are on the left side as 
they are in ours, but his plate of the species shows them on the 
right. The spots on the body are occelated indistinctly. 

No differences are evident between this specimen and one from 
Valparaiso. Chile, collected by Admiral Beardslee, even in the above 


1 Plato #, CkaOenttr Short Ftabtt. 
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characters. No other specimens are known as far as can be ascer- 
tained. 

Dorsal rays, 65; anal, 54; scales, 78 in lateral line, 26 in oblique 
series above lateral line at deepest part of body, 32 below; bead, 0.31 
of body length to base of caudal; depth, 0.39; eye (longitudinal 
diameter of the upper), 0.09; snout (from lower eye), 0.06; maxillary 
length, 0.13; pectoral length on eyed side, 0.17, on blind, 0.11; depth 
of caudal peduncle, 0.095; gill rakers, 4+11. 

The presence of this species has now been recorded in Smyth 
Channel by Lonnberg 1 in corroboration of Giinther’s record. 

18. OOBIBSOX MARMORATUS Jenyni. 

Three specimens from Port Otway, Patagonia. 

19. 8ALILOTA AUSTRALIS (OUnther). 

Ualoporphyrtis australis GOnther, Ann. Mag. Nat. Hist., vol 11, 1878, p. 19. 

One specimen 20 cm. long from Sandy Point, Straits gf Magellan. 
D. 9,56; A. 57; depth, 4 J in total length; maxillary ending under 
posterior third of eye. Also six specimens from Otter Bay, Smyth 
Channel. These show tho number of rays in the first dorsal either 
10 or 11, as given by Smitt. J An unsealed circular pit is present 
between the ventral bases. 

20. LOTELLA MARGINATA GOnther. 

Two Bmall specimens from Albatross station 2783, in 122 fathoms, 
between Hanover Island and tho mainland. Dorsal rays, 8, 60; 
anal, 59. 

Genus NOTOTHENIA Richardson. 

Notothenia Richardson, Voyage of II. M. S. Erebut and Terror, Ichthyology, 
1846, p. 6 (type, N. coriiceps Richardson). — B oulenqrr, Southern Cross, 
1902, p.182. 

This is one of tho largest and the most characteristic of the genera 
inhabiting the waters near Cape Horn. The identification of the 
species has been very difficult because of the lack of careful de- 
scriptions and because of the application of varying conceptions of 
species. The genus is hero limited as by Boulenger,* and a thorough 
revision is undertaken of those species found in the waters of the 
Falkland Islands and along the coasts of the South American con- 
tinent. After the revision was completed the monograph by Regan 4 
came to hand. The conclusion there reached for the majority of 
the species is the same that had been tentatively reached by the 
author from an inspection of the literature, namely, that the species 

i UagklhMnUche Sunmtireint, 1907, p. 14. 

t Pol**. Exp4d. Sclent, Terre Feu., Bih. K. Svenska Vet. Akad. Handl., vol. 34, Aid. M, No. fi, 180ft, p. 37. 

• Southern Cross, p. 183. 

•Scottish Antarctic Expedition. 
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of this genus found in the region under discussion are peculiar, to it 
and very different from even those of South Georgia. Two species 
are credited by Regan, however, with a circumpolar distribution, but 
this view has not been accepted in this paper. (See under N. cornu- 
cola, and N. macrocephala.) 

The present collection is probably the largest and most abundant 
in individuals of any which has been made so far, and the oppor- 
tunity was seized to delimit the species as carefully as possible. The 
results may be seen in part in the following table showing the species 
recognized here as compared with those considered valid by previous 
writers. Seven were given by Dollo, 10 by Regan, and 15 are here 
listed in the present paper as peculiar to the region. 


Dollo, 1904. 1 

Regan, 1913 3 

Present identification. 

Notothcnia tessellata 

— tessellata 

— tessellata Richardson. 

Notoihenia sima 

= frima 

=s sima Richardson. 

Notothenia coriiceps 

— cornucola 

a« cornucola Richardson. 

Notoihenia cyaneobrancha 

= brevicaiida 

= longicauda , new species. 

Notothenia elegans 

— elegans 

=« elegans G Until or. 

Notothenia longipes 

— longipes 

= longipes Steindachner. 

Notothenia acuta 

=• (tessellata) 

a® ( tessellata ). 

Notothenia macrocephala 

» macrocephala 

— macrocephala GUnther. 


trigramma 

— trigramma Regan. 


canina 

= canina Smitt. 


ramsayi 

— ramsayi Regan. 


wiltoni 

= (longipes Steindachner). 


brevicaiida Lfinnborg. 
gilberti, new species. 
lattfroru, new species. 
nquamiceps Peters. 
jordani, new species. 

The monograph of the Nototheniiformos by Regan * constitutes 
a marked advance on what was previously known concerning tho 
genus Notoihenia, but the identification of species without material 
for comparison is left very difficult, and the recognition of new 
species still more so. The present collection has been worked over 
with a view to presenting a clear definition of the species, the range 
of variation of each character, and the correct determination of the 
synonymy, including as far as possible locality records. It is to be 
regretted that certain species, which are not included in the present 
collection, still rest on descriptions which are entirely inadequate 
and in some cases so similarly constructed as to render the species 
relationship doubtful. For the literature and bibliography tho paper 

1 Dollo, Voyage du 8. Y. Belgiea (1897-1899) Zoologie, Anver*, 1904, p.79 (Summary of Literature). 

* Began, The Antarctic Fishes of the Scottish National Antarctic Expedition, Transactions of the Royal 
Society of Edinburg h, voL 49, pt. 2 (No. 2), 1913, p. 264, plates. 

•Idem. 
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by Dollo 1 may be consulted, and also the synonymy given here for 
each of the species treated. 

For each species a typical example has been selected and used 
as the type of the description to avoid confusion from the possible 
inclusion of more than one species under the one name. The range 
of variation found for as many specimens as possible is then in- 
cluded in parontheses after each character. No one set of characters 
is relied on as diagnostic. The scaling of the head is variable in 
some species and constant in others, but the size of the scales on the 
head is usually a good character. For the average of the counts and 
measurements of the species examined the tablo following the key 
may bo consulted, but for the extremes the individual descriptions 
must be examined. 

The South American forms may be loosely divided into two groups, 
typified (1) by Notothenia macrocephala and N. latijrom , and (2) by 
Notothenia longipes with the remaining species. N. squamiceps is 
most nearly allied to the first, but differs in its deep body and scaled 
interorbital region. The first group is characterized by tho broad 
naked interorbital space, lateral eyes, compressed bodies, and few 
anal rays. They seem to bo of uniform coloration and perhaps are 
not strictly littoral, as most of tho other species seem to be. The 
second group has a more cottoid appearance, a slightly compressed 
body, narrow interorbital space, and usually a variegated color pat- 
tern. Among this group N. gilberti is remarkable for its very short 
snout, and N. elegans for its greatly elongated, slender body and 
extremely narrow interorbital. 

The measurements made in this review are in hundredths of the 
body length to the base of tho caudal fin and wore computed by 
means of tho United States Bureau of Fisheries scale for proportional 
measurements. The scales were counted in series along tho lateral 
line, not in tho line itself, from the angle of the opercle to the last 
of the muscular part of the tail, and the transverse counts were made 
from the anal insertion obliquely upward and forward. The count 
spoken of as from the occiput ‘to the dorsal was made from the 
posterior lino of the head to the first dorsal spine. 

The specimens were each labeled with a number (such as 01-12 
or 01-11, etc.) to prevent confusion while being examined. These 
have been left attached and the numbers are given wherever detailed 
measurements are presented, in order that investigators subsequently 
dealing with the same material may identify them. Some of the 
specimens are placed in the collections of Stanford University, and 
the types, with the remainder of the species, have been sent to the 
United States National Museum. 


i Trans. Royal Soc. Ed tab., vol. 40, 1913, p. 209. 
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X1T TO TBS BPICIB8 07 NOTOTHENIA OF THE WATERS OF SOUTH AMERICA, INCLUDING 

THE FALKLANDB. 


a 1 . Snout very short, measured to tho edge of the eye about 5 in head; maxillary 
3} to 4 in head; interorbital width 4} to 5 in head; dorsal VI, 32; anal 30; 
scales 70 to 73; pectoral about 1} in head; caudal peduncle depth 3 to 3f in 
same; gill rakers 9+12; scales between occiput and dorsal insertion 15. 

N. gitbertif 1. 

a 2 .. Snout longer, contained 3 or 4 times in head. 

6 1 . Head scaleless above or nearly so. 

c l . Width of interorbital space more than three-tenths that of the head; anal 
base 2J to 2 J in body; anal 24 or 25; scales 55 to 75; scales transverse 20; 
length of ventral If to 1$ in head. 

d l . Scales smooth to touch; 55 to 65 in lateral series; pores in upper lateral 
line 37 to 46; scales covering space in front of and between ventrals. 


N. macrocephala, 2. 

d * Scales plainly ctenoid to touch; 65 to 75 in lateral series; pores in upper 
lateral line 50 to 60; scales lacking in front of and over half of distance 

between ventrals N. latifrom y 3. 

c*. Width of interorbital space less than one-fifth length of head; anal base 2 in 
body; anal rays more than 26; scales less than 55. 
e 1 . Width of interorbital space one-thirteenth to one -fifteenth that of head; 
length of head one-fourth to three-tenths of body length; depth of 
body 6§ to 5A in its length; maxillary about 3 or 3} in head; dorsal 
VI, 33; depth of caudal peduncle slightly less than diameter of eye; 
velum narrow; two series of scales between dorsal fin and lateral 

line N. elegaru , 4. 

e 2 . Width of interorbital space one-sixth length of head; head 3J to 2f in 
body; depth of body 4f to 5 in its length; maxillary about 2J to 3 in 
head; donal V or VI, 28 to 33; depth of caudal peduncle greater than 
diameter of eye. 


/ l . Dorsal V, 31 to 33; scales in lateral series 49 to 54; opercle scaled above 
only; no embedded scales on interorbital space; base of pectoral 

with a distinct bar completely across it in adults N. comucola, 5. 

p, Doreal VI (rarely V), 27 to 30; scales 45 to 49; opercle scaled entirely; 
a single embedded scale always present on anterior part of interorbital 
space (surface of head sometimes entirely scaled); bar on pectoral 

base not extending completely across it N. rima , 6. 

b 2 . Head distinctly scaled above. 

g l . Anal rays 28 to 30; dorsal V to VII, 26 to 31; scales 46 to 50; depth of 
caudal peduncle 3} in head; ventrals extending to or well beyond 


anus. 


h l . Head cylindrical, cottoidlike, somewhat depressed; width of inter- 
orbital space 6 in head; eye slightly dorsal in position and out- 
look; dorsal V or VI, 28 to 60; gill rakers X+9 to 12; scales on 
head small, much smaller than those on body, frequently nearly 
entirely absent; anal with oblique stripes, ventral clear. (See 

above.) N.tima, 6. 

h 2 . Head compressed laterally; body very deep, its width about If 
in its depth; width of interorbital space 4} to 5 in head; eye 
facing laterally; dorsal VI or VII, 26 to 29; gill rakers 8+13 to 
16; scales on head large, nearly as large as those on body, never 

absent N. equamicept , 7. 

g 2 . Anal rays 30 to 34; dorsal V to VIII, 32 to 36; scales in lateral series 
^ above lateral line 55; depth of caudal peduncle contained 3f in 
head or more (except in N. brmcauda ); ventrals ending at or 
before anus in adults. 
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t 1 . Gill rakers long and fine, 35 to 38 on first arch; scales less than 
65; .interorbital space 0.05 to 0.065. 
j l . Scales on head small, 8 or 9 in transverse series, extending 
forward to nostrils; first dorsal rays about one-third length of 

head N . ramsayi , 8. 

j 2 . Scales on interorbital space large, 3 in transverse series, not 
9 extending beyond the anterior edge of eye; first dorsal high, 

two-thirds length of head; scales on head rough ctenoid. 

N. jordant, 9. 

i 3 . Gill rakers short, less than 35 on first arch; scales more than 65. 
it 1 . Dorsal V, 35 or 36; gill rakers 30 to 34; eye in a specimen 
100 mm. long, 4 in head. 

1 1 . Depth of caudal peduncle less than one-third head. 

N. longicauda , 10. 

1 2 . Depth of caudal peduncle more than one-half head. 

N. brevtcauda , 11. 

h a . Dorsal VI to VIII, 32 to 35. 

m l . Teeth of moderate size, not canines. 
n l . Velum, from tip of lower jaw to its edge, two-thirds 
eye in adult; lower jaw longer than upper; gill rakers 
20 to 25; dorsal VI or VII, 32 to 34; scales from 
occiput to dorsal 15 to 20; upper lateral line not 

reaching nearly to caudal base N. tessellata , 12. 

n a . Width of velum (measured as above) one-half dia- 
meter of eye in adult; lower jaw equal to upper; 
gill rakers usually 25 to 32 on first arch; dorsal VI 
or VII, 34 or 36; scales from occiput to dorsal 10 to 
15; upper lateral line reaching nearly to caudal 
base; eye in a specimen 100 mm. long, 3 in head. 
o 1 . Scales in upper lateral line 65; three lateral lines 

(above characters not corroborated) 

JV. trigramma, 13. 

o\ Scales in upper lateral line 47 to 53; two lateral 

lines N. longipes , 14. 

m a . Canine teeth present; dorsal VI, 32 or 33; gill rakers 36 
„ to 39; lateral line not reaching nearly to caudal base 

(known from description only) K conina, 15. 


Table thawing average for each species of each proportional measurement employed . 



* St* text 
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Table showing average for each species of each proportional measurement employed — Con. 


SpecieB numbor » 

9 

10 

11 

13 

14 

15 * 

Number of specimens 

7 

6 

7 

15 

26 

3 

Head 

0.30 

0.29 

0.29 

0.30 

0.30 

0.28 

Depth (at pectorals) 

.24 

.18 

.20 

.19 

.18 

.17 

Eye 

.076 

.08 

.08 

.065 

.08 

.07 

Snout 

.08 

.075 

.075 

.076 

.08 

.065 

Maxillary 

.m 

.095 

.10 

.12 

.10 

.11 

Mandible 

.12 

.13 

.11 

.13 

.12 

.13 

Interorbital width 

.07 

.06 

.04 

.046 

.045 

.05 

Dorsal spines 

vi r 

VII 

V 

VI or VII 

VI 

VI 

Dorsal rays 

28 

35 

35 

33 

34 

33 

Anal rays 

29 

32 

33 

32 

33 

31 

Beales in lateral lines 

35+7 

45+12 

49+6 

47+9 

50+12 

64+9 

Scales in series 

47 

60 

72 

75 

74 

68 

Beales transverse 

16 

21 

24 

23 

21 

24 

Pectoral length 

0.23 

0.23 

0, 19 

0.23 

0. 10 

0.25 

Pectoral rays.. 

22 

23 

24 

24 

26 

27 

Ventral length 

0.24 

0.21 

0. 18 

0. 185 

0. 19 

0.18 

Caudal peduncle depth 

.Oft 1 ) 

.075 

.075 

.08 

.075 

.075 

0111 rakers 

8+ If. 

12+24 

11+20 

8+15 

10+17 

15+22 

Beales occiput to dorsal 

10 

11 

15 

17 

12 










1 Bee text. 

* After Smftt. measurements changed from hundredths of total length to hundredths of length without 
oaudal. 


1. NOTOTHBNIA GILBERTI, new species. 

Plato 2, fig. 3. 

Described from the type and paratype taken at Laredo Bay, in the 
Straits of Magellan, both 60 nun. in total length; the type is author’s 
number 01-52, and 76853 of the United States National Museum. 
Measurements of type and paratype in hundredths of body length 
given in parentheses. 

Head (to tip of upper jaw) 3J in body to base of caudal (0.29 to 
0.28); depth 5{ (0.19 to 0.21); eye 3J in head (0.08); snout 5 (0.06); 
maxillary 3J (0.07 to 0.08); mandible about 2J (0.12); width of 
interorbital space 6 (0.06); length of pectoral 1$ (0.24 to 0.27); 
of ventral 11 (0.22) ; least depth of caudal peduncle 3f (0.08 to 0.085); 
length of combined dorsal bases 1§ in body; of anal base 1-& or 2; 
D. VI 32; A. 31 (30); pectoral rays 22; scales with pores in upper 
lateral line 45; in lower line 6; scales in lateral series 70 (73); in 
transverse from origin of anal obliquely forward and upward 6+22 
(26 to 28); gill rakers 9 + 12. 

Width of head equal to its depth at the opercles, squarish in 
section, the sides somewhat parallel; snout extremely short, project- 
fog but little beyond the anterior edge of the eye; profile of head 
descending along anterior border of eyes as far as nostrils, and 
then slightly forward to meet the premaxillaries; lower jaw longer 
than upper, mandible very long in proportion to 'maxillary; inter- 
opercle in large part covered; upper limb of preopercle vertical; 
breadth of velar flap measured from tip of lower jaw contained three 
times in eye; teeth small, in three rows anteriorly above and two 
below, a single row laterally in both jaws, rows subequal; gill rakers 
short. 
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Dorsal inserted above pectoral base; space between last dorsal ray 
and last of muscular part of tail equal to two-thirds of least depth of 
caudal peduncle; dorsal terminating above third from last anal ray; 
pectoral rounded at tip; ventrals reaching anus; caudal broken but 
apparently pointed. 

Upper lateral line extending as far as does second dorsal, over- 
lapping the lower lateral line by two or three scales. 

Scales absent on snout, lips, and lower jaw, also on limbs of pre- 
opercle; present on interorbital to between eyes or slightly beyond; 
those on cheek very small, larger on opercle and dorsal surface of 
head; nowhere roughly ctenoid. 

Color much faded; irregular small dark spots on dorsal surface of 
head and body, with two rows of indefinite blotches on either side 
of median line of flaftk, which may be remnants of cross bars; first 
dorsal strikingly tipped with black and narrowly margined with 
white; second dorsal with very oblique brown stripes; anal colorless; 
caudal cross-striped, ventrals and pectoral clear. 

Named for Dr. C. H. Gilbert in grateful acknowledgment. 

On the roof of the mouth of the paratype is a copepod parasite, 
filling nearly the whole of the buccal cavity and giving rise to a 
query as to the eating habits of the species. It was not thought 
best to mutilate the specimens to look at the stomach contents. 

Table of proport ional measurements in hundredths of body length. 


Author’s number 

Length to base of caudal mm . 

Head length 

Body length 

Diameter of eye. 

Snout, from eye to its tip 

Maxillary length * 

Mandibular length 

Interorbltal width 

Dorsal rays 1 

Anal rays 


01—34 

01— 52 » 

60 

60 

0.28 

0.29 

.19 

.21 

.08 

.08 

.06 

.065 

.07 

.08 

.12 

.12 

.06 

.06 

VI +32 

VI +32 

31 

30 


Beales in lateral series 

Scales in transverse series. . . 

Pectoral length 

V on trol length 

Caudal peduncle depth.. 

Gill rakers on first arch 

Beales occiput to dorsal 

Pectoral rays 

Combined dorsal bases 

Anal base 

Beales in lateral line 


78 
26 
0.24 
.22 
.08 
X+12 
14 
22 
0. 01 
.80 
45+6 


70 

28 

0.27 

.22 

.065 

9+12 

16 

23 

0.62 

.50 

46+6 


1 Type. 


2. WOTOTHXNIA MACRO CEPHALA GUnther. 

Notothmiavnacrocephala GVxthek, Cat. Brit. Mus., vol. 2, 1860, p. 263. Falkland 
Islands. — Cunningham, Voyage of II. M. S. Nassau ; Trans. Linn. Soc., 
vol. 27, 1871, p. 470. Fortune Bay, west coast of Patagonia.— Perugia, Ann. 
Mufc. Genova, (2) vol. 10, 1891, p. 18. Punta Arenas.*— ?Vaillant, Mission 
Scientifiquo du Cap Horn (1882-1883), vol. 6, Zoologie, Parts, 1891, p. 2/, 
pi. 3, figs. 2, 2a, 26, 2c, 2 d (plates not seen and the description insufficient). 
Orange Bay. — Smitt, Bih. Svenska. Akad., vol. 23, IV,sNo. 3, p. 9, pi. 3, 
figs. 23-26, 1897. Punta Arenas.— Delfin, Catalogo de los Peces de Chile, 
Be vista Chllena, vol. 4, 1900, p. 84.— Boulenger, Southern Cross, 1902, 
p. 184 (part, those from Cape Horn, not “N. maerocephala ” from CampbeU 
Island).— L6nnbbrg, Hamburger Magalhaenische Sammelreise, Fische, 1907, 
p. 10. Smyth Channel, Punta Arenas, Cape Horn.— Began, Scottish Ant- 
arctic Expedition, Trans. Boy. Soc. Edinburgh, vol. 49, pt. 2 (No. 2), p. 277. 
Magellan Straits, Falkland Islands (New Zealand and Campbell Island?). 
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Notothenia haulcriana Steindachner, Ichth. Beitr., No. 3, Siteb. d. k. Akad. 
d. Wias., Wien, vol. 73, Abth. 1, Juni Heft, 1875, p. 41, pi. 6. Puerto Bueno 
and Port Gallant in Straits of Magellan; also. Fauna Ghilenais, Zool. Jahrb. 
Supply vol. 4, 1898, p. 303. Punta Arenas. 

1 Notothenia ported Delfin, Eevista Chilona, vol. 4, 1899, p. 117. Talca^uano. 1 

Described from three specimens * collected at Borja Bay, two from 
Sandy Point, and two from Otter Bay; the largest, from the latter 
pface, 215 mm. in total length, is used as typical. 

Head 3J (0.29 to 0.32) of body length; depth 3§ (0.23 to 0.29); 
eye 4} in head (0.06 to 0.08) ; snout 3 J (0.08 to 0.09) ; length of max- 
illary 2$ (0.09 to 0.115) of mandible 2J (0.11 to 0.12); width of inter- 
orbital space 2$ (0.09 to 0.13); length of pectoral 1# (0.20 to 0.25); 
of ventral If (0.17 to 0.20); of combined dorsal bases 1} in body; 
of anal base 2$; D. V (or IV), 30 (29-31); A. 24 (or 23); pectoral 
rays 17; scales with pores in upper lateral line 43 (38 to 46), in lower 
10 (8 to 14) ; in lateral series 61 (58 to 64) ; in transverse series 8+22; 
gill rakers 6+ 11 (17 to 19). 

Head massive, broad above, with roundod Bnout and vortical 
cheeks; profile arched most strongly before eyes on snout; inter- 
orbital nearly flat, arched slightly from side to side; maxillary ending 
under anterior edge of pupil (under anterior quarter of eye in young) ; 
jaws equal; width of velar flap measured from tip of lower jaw two- 
thirds diameter of eye; eye looking laterally, upper surface of eyeball 
not exposed; interoperde nearly as wide as preorbital; teeth of jaws 
in two loose rows anteriorly, one laterally, small, a pair behind second 
row at symphysis of lower jaw; gill rakers very short and thick. 

Space between last spine and first dorsal ray equal to two or three 
interspinous spaces; spines stiff er than usual, longest of them three 
or four in head length; anterior portion of soft dorsal elevated, length 
of its rayB containing that of posterior part one and two-thirds times; 
dorsal and anal terminating opposite each other and a trifle more than 
depth of caudal peduncle from last of muscular part of latter; anal 
similar to second dorsal but slightly lower; pectoral falcate, more bo 
in adults than in young; ventrals reaching three-fifths to two-thirds 
distance to anus; caudal emarginate. 

1 Af the original description of this nominal (7) species is somewhat difficult of access the following 
abstract is given in translation. The locality is so far north of other records as to require confirmation If 
It is N. nacroupkala 

Depth at insertion of anal contained &A times in total length; width at pectorals 4|; length of head 4f In 
same; width of interorbital space 3{ in head; top of head with many rough granulations and minute scales. 
Nasal tube large. Eyetty in length of snout fioales large on operole, preoperole, and posterior edge of 
eye (translation?). Upper lateral line terminating opposite last ray of second dorsal; lower beginning on 
aline between the sixth from the last rays of the dorsal and anal. Color variable, greenish brown, darker 
above. Irregular blotches forming one or two irregular bands laterally, interrupted by yellowish green 
color. Pectoral with circular yellow spots, faint dlstally, a large Irregular blotch on the axilla. Dorsal 
and anal green, obscured by a pattern of greenish yellow of different hues. Caudal similar with a deer 
vertical band. Rays of dorsal and pectoral only vary in number “D, IV-VI, 38-80; A. 34; P. 18-10.” 

* See table of measurements after Notothenia htifnm* on page 485. 
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Upper lateral line terminating under fourth from last doraal ray 
and two Beale series before beginning of lower. 

Scales present on head only on upper half or third of cheeks, dorsal 
surface of head naked, but covered by coarse papillao as far forward 
as anterior edge of eyes; no naked area beforo vontrals; scales smooth 
to touch bocauso of pronounced dermal flap which covers ctenoid 
edges of scales, more particularly in adults. 

Color uniform; fins all more or less dusky, without pattern Bave 
for three or four indefinite longitudinal lines anteriorly on second 
dorsal, better defined in young; ventrals frequently much darker 
above than other fins. According to Lonnberg ‘ the life colors are: 
“Rtkekcn dunkcl graugrtin, nach dem Bauch in Gold ttbergehend, 
unter dem Ivopfe weiss.” 

This species might well be Notothenia mageUanica (Bloch and 
Schneider) were the anal rays not given as 25 for that form. 

Regan 2 believes that Notothenia macrocephala is identical with 
species from Kerguelen, New Zealand, Auckland, and Campbell 
Islands. This would leave this species and N. comucola the solo 
members of the genus which are circumpolar in distribution. His 
decision with regard to N. comucola seems to bave been based on a 
single “small specimen” from New Zealand. In his description of 
N. macrocephala * the range of variation of the dorsal spines is given 
as III to VI, which is greater than in any other species in the present 
collection. In over a hundred examples of Notothenia tessellata the 
number varied only between VI and VII, while in 75 of N. longipes 
but 3 were found to vary from VI, and in 30 of N. sima the only num- 
bers found were V or VI. However, judging from the form of the 
species, it is not as strictly littoral as somo of tho others, and if any of 
them are of wide distribution it would be this species, instead of cot- 
toid forms like N. sima. If this distribution is adopted, the synonymy 
would include the following, as given by Regan: 

Notothenia maorieneit Haast, Trims. New Zealand Inst., vol. 5, 1873, p. 276, pi. 
16, fig. Now Zealand. 

N. angustata Hutton, Ann. Mag. Nat. Hist., ser. 4, vol. 16, 1876, p. 316. New 
Zealand. 

N. antarctica Peters, Mona tab. Akad. Berlin, 1876, p. 837. Kerguelen. 

N. arguta Hutton, Trans. New Zealand Inst., vol. 11, 1879, p. 339. New Zealand. 

■Without these localities, N. macrocephala ranges from the Falk- 
land Islands, through the Straits of Magellan, around Cape Horn, to 
Fortune Bay, west coast of Patagonia and Otter Bay, tn Smyth Chan- 
nel, thus being present on both coasts. 

» Magalhaenlsclie Sommelretee. 

> Scottish Antarctic Expedition, 1913, p. 377. 

• Idem. 

1O6OO 0 — Proc.N.M.vol.50-10 28 
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I. KOTOT8CKU LATIYKONS, nnr apaeta*. 

Plate 3, fig. 1. 

Type and two para types from Sandy Point and Laredo Bay, 
Straits of Magellan. Type 63 mm. in total length, Cat. No. 76854, 
U.S.N.M. 

Head 3J in body to end of muscular part of tail (0.30); depth 4| 
(0.22); eye, 4$ in head (0.07 to 0.075); snout, 3f (0.08); maxillary 2§ 
(0.11); mandible 2$ (0.125 to 0. 13); width of interorbital space 3J 
(0.09); length of pectoral J$ (0.22) to 0.23); of ventral 1} (0.19.to 
0.20); least depth of caudal peduncle 3 (0.09 to 0.10); length of com- 
bined dorsal bases 1 jj in body without caudal (0.60); of anal base 2$ 
(0.42 to 0.44) ; D.V, 30; A. 25 (24); scales with pores in upper lateral 
line 56 (51 to 56); in lower lateral lino 10 (or 9); in lateral series 73 
(67 to 73); in transverse series obliquely forward and upward from 
anal insertion 8 + 20; gill rakers 7 + 15 (18 to 22). 

Head broad above but deeper than wide at preopercle; snout 
rounded, not pointed; profile arched strongly before eyes, nearly 
level behind; maxillary ending under anterior border of eyes; jaws 
nearly equal; intoropercle nearly overlapped at angle of opercle; 
teeth in two or three rows anteriorly in both jaws, in a single row 
laterally; upper margin of eye covered by intororbital; eye looking 
laterally; gUl rakers vory short. 

Dorsel inserted above pectoral base; intordorsal space equal to at 
least three intorspinous spaces; distance last dorsal ray to end of 
muscular part of tail equal to least depth of caudal peduncle; last 
dorsal ray over last of anal; pectoral edgo rounded; vontral^not ex- 
tending to anus; caudals broken in all specimens. 

Upper lateral line ending under third from last dorsal ray and dis_ 
tant four scales from beginning of lower. 

Scales ctenoid, absent on head save on upper edgo of opercle and 
choek; present on suprascapular area; scales also absent before ven- 
trals between their bases and gill opening, those betwoon ventrals 
forming a broad band covering half of distance between them; scales 
between occiput and dorsal small. 

Color uniform; silvery below and darker above; second dorsal 
dusky distally; narrowly margined with white; first dorsal somewhat 
darker; anal similar to second dorsal; other fins colorless pr slightly 
dusky, but pattern, if any, completely faded. 

This species differs from Notothenia macrocephala in the larger num- 
ber of scales in the upper lateral line, the larger number in longitudi- 
nal series; longer maxillary and mandible in specimens of a size; the 
roughness of the scales to the touch, which are strongly ctenoid and 
without the dermal flap which, characterizes N. macrocephala ; and in 
the presence of a bare space before the ventrals. 
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Table of proportional measurement* in hundredth* of the body length. 



Nutothenia macrocephala. 

N. laUfrom. 

Author's numbers 1 

01-50 

01-14 

01-12 

01-72 

01-06 

01-73 

01-67 

01-11 

01-06 

01-64 

Length to base of caudal, ram.. 

186 

155 

60 

60 

45 

42 

41 

53 

47 

42 

Body depth. 

0.28 

0.29 

0.26 

0.26 

0.24 

0.23 

0.23 

0.22 

0.225 

0.22 

Scales iu lateral series 

61 

63 

63 

58 

64 

60 

59 

73 

67 

73 

Scales in lateral lines 

434-10 

46+12 

30+9 

40412 

38+14 

38+10 

39+8 

56+10 

61+9 

66+10 

Maxillary length 

0.116 

0. 106 

0.095 

0. 10 

0.09 

0.095 

0.09 

0.11 

0.11 

0.11 

Mandible-length 

0. 12 

0.116 

0.11 

0.11 

o.n 

0. 115 

0.115 

0. 126 

0. 13 

0. 13 

Dorsal spine 

V 

IV 

IV 

IV 

IV 

V? 

V 

V 

V 

V 

Anal rays 

24 

23 

24 

24 

24 

24 

24 

25 

25 

24 


i Localities: Otter Haw Smyth Channel, 01 50, 0114; Hurja Hay, Straits of Magellan, 01-12, 01-72, 
01-73; Sandy Toint, Straits of Magellan, 01-00, 01 07, 01-11, 01-66; Laredo Hay, Straits of Magellan, 01-64. 


4. NOTOTHBN1A ELEGANS GUnther. 

Notothmia elegant GOnthkii, Challenger Shorn Fishes, p. 21, pi. 11, fig. 0. Off 
Capo Virgins, 55 fathoms. — Perugia, Ann. Mus. Genova (2), vol. 10, p. 19. 
48° V 10" latitude south, and 03° 54' 15" longitude west. — D klfin, Catalogo 
de los Peces do Chile, llevista ChiJena, vol. 4, 1900, p. 87. — Boulenger, 
Southern Cross, 1902, p. 183. -Regan, Scottish National Antarctic Expod., 
Trans. Roy. Soc. Edinburgh, vol. 49, pt. 2, No. 2, 1913, p. 274. Cape Virgins. 

Described from numerous specimens taken at Albatross stations 
2770, 2771, 2773, and 2774, extending from Cape Blanco to the 
entrance of Magellan Straits. The species is evidently a small one, 
the largest individual being 80 mm. in total length. A specimen 
(numbered 01-24) 75 mm. long is used as typical in the description 
and the extremes of measurements are inserted in hundredths of the 
total length. 

Head 3f in body length (0.26 to 0.28); depth 6jj in same (0.15 to 
0.17); eye 3f in head (0.07 to 0.085); snout 4J (0.06 to 0.07); length 
of maxillary 3 (0.08 to 0.09); of mandible 2# (0.09 to 0.10); width of 
interorbital space 13 (0.015 to 0.025); length of pectoral 1J (0.20 to 
0.23); of combined dorsal bases If in body; of anal base 2; D. VI, 32 
(or 33) ; A. 30 (30 to 32) ; pectoral rays 23 ; scales with pores in upper 
lateral line 39 (38 to 42), in lower 5 (6 to 8); in lateral series 50 (48 
to 51); scales between occiput and dorsal 14 (10 to 14); gill rakers 
X+ll (6 to 9 + 10 to 12 = 7.7 to 20). 

Body elongated and slender, nearly cylindrical; width of head at 
opercles greater than depth by diameter of pupil; width of body at 
pectorals greater than depth by but little; tail compressed; head 
arched strongly in profile from above posterior border of eyes to tip 
of snout; eyes looking upward nearly as much as laterally, inter- 
orbital space very narrow; snout short, less than eye diamotor; 
maxillar y reaching to below pupil, mouth cleft but slightly oblique; 
velar flap, measured from tip of lower jaw, as wide as one-half 
diameter of eye; teeth small, in a double row in front, outer larger, a 
single row laterally. 

First dorsal high, 2J in head; second dorsal nearly a third again 
as high anteriorly as posteriorly, as far as may be seen despite worn- 
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off rays; anal similar to second dorsal; last ray of latter above third 
from last of anal, and distant from last of muscular part of tail by 
more than depth of caudal peduncle; pectoral somewhat pointed; 
caudal rounded at tip ; vontrals extending beyond anus. 

Upper lateral line ending under third or fourth from last dorsal 
ray and slightly before or over beginning of lower. 

Scales slightly ctenoid to touch ; absent on head save a single lino 
abovo on opercle and a few on upper edge of cheek; a narrow naked 
space in front of vontrals. 

Body with five irregular V-shaped bands, first over pectorals, 
last below last rays of dorsal, extending vontrally to median line of 
side along which a narrow clear longitudinal space extends; six or 
seven large spots below this, not reacliing ventral surface of body; 
second dorsal with indistinct markings; caudal crossed by two or 
three relatively broad bands; an irregular spot on caudal baae; other 
fins clear. 

Notothenia elegans Vaillant is not this species because of the fin 
formula, which is: D. IV, 40; A. 30. 

N. elegans is only known from Capo Blanco to Cape Virgins, 
apparently entirely on the eastern coast. 

5. NOTOTHENIA CORNUCOLA Ridurdwn. 

Notothenia comucola Richakdhon, Voyage Erebus and Terror , Fishes, 1846, p. 8, 
pi. 8, figs, 4 and 5; p. 18, pi. 11, figs. 3 and 4. Cape Horn, Port Louis, and 
Falkland Islands.— GUnther, Cat. Fish. Brit. Mus., vol. 2, 1860, p. 261.— 
Cunningham, Voyuge of H. M. S. Nassau , Trans. Linn. Soc., vol. 27, 1871, 
p. 470. Cliiloo, Straits of Magellan, and west coast of Patagonia. — Stein - 
pachner, Ich. Beitr., vol. 3, Sitz. d. k. Akad. Wien, vol. 72, Abth. I, Juni 
Heft, 1875, p. 45. Coasts of Patagonia and Chile and Straits of Magellan,— 
Peters, Monatsb. Akad. Wiss. Berlin, Dec. 1876, p. 837. Punta Arenas, 
Straits of Magellan.— Perugia, Ann. Mus. Genova, (2) vol. 10, 1891, p. 19.— 
Steindachner, Fauna Chilensis, Zool. Jahrb. Suppl. vol. 4, 1898, p. 301. 
Admiralty Sound, Punta Arenas.— Delfin, Catalogo de los Pecea de Chile, 
Revista Chilena, vol. 4, 1900, p. 85 (part only, forma calva). — Vaillant, 
Mission Sci. Cap Horn, vol. 6, Zoologie 1, Poissons, 1907, p. 25. Orange Bay 
and “Mission a Terre.”— Regan, Scottish Antarctic Exped. Trans. Royal 
Soc. Edinburgh, vol. 49, pt. 2, No. 2, 1913, pp. 240 and 276. Falkland 
Islands and Magellan Straits. 

Notothenia virgata Richardson, Voyage Erebus and Terror , Fishes, 1846, p. 18, 
pi. 11, figs, 5 and 6. Falkland Islands.— GOnther Cat. Fish. Brit. Mus., 
vol. 2, 1860, p. 262 (typos of species).— Vaillant, Mission Sci. Cap Horn, 
vol. 6, Zoologie, 1, Poissons, p, 25. Orange Bay and “Mission a Torre.” 

Notothenia marginata Richardson, Voyage Erebus and Terror , Fishes, 1846, 
p. 18, pi. 12, figs. 1 and 2.— Vaillant, Mission Sci. Cap Horn, vol. 6, 1907, 
p. 26. Orange Bay and “Mission ia Terre” and Beagle Channel. 

? Notothenia modesta Steindachner, Fauna Chilensis, Zool. Jahrb., Supply vol, 
4*1898, p. 302, pi. 20, figs. 3, 3a. Punta Arenas, Straits of Magellan.— Dsir 
jtn, Catalogo de los pecea desChile, Reviata Chilena, vol. 4, 1900, p. 86. 
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Nolothmia coriiceps Dollo, Voyage <lu S. Y. Belgica, Antwerp, 1904, p. 79. 
Lapatala Bay in Boaglo Channel.— LOnnbbko, Wias. Ergob. Schwed. Sfld- 
polar Exp., vol. 5, Lief. 6, 1905, pp. 0 and 13. Ushuaia, Torre dol Fuego, 
Falkland Islands; Hamburger Magalhaenisehe Sammelreise, Fischo, 1907. 
p. 9, Smyth Channel, Punta Arenas, Ushuaia, Haberton Harbor, Falkland 
Islands (not N. eoriicept Richardson). 

Described from throo specimens taken at Laredo Bay (with a 
number of very young specimens) and five from Sandy Point, in the 
Straits of Magellan, the largest individual being 95 mm. in total 
length. 

Head 3f in length to base of caudal (0.29 to 0.32 of body length), 
depth 4$; eye 4 in head (0.07 to 0.075); snout 3f; length of maxil- 
lary 2$ (0.11 to 0.12); of mandiblo 2), (0.12 to 0.14); width of inter- 
orbital space 5i{ (0.045 to 0.055) ; length of pectoral If (0.19 to 0.23); 
of ventral l jj (0.19 to 0.21); loast depth of caudal peduncle 3J (0.09 
to 0.095); length of combined dorsal bases If in body (0.63 to 0.68); 
of anal fin 2; D. V (or IV), 32 (or 33); A. 29 (or 28); pectoral rays 
20; scales with pores in upper lateral line 40; in lower 6; in lateral 
series 52 (49 to 54); in transverse series 5 + 15 (18 to 21); gill rakers 
8 + 12 . 

Head narrow above, strongly arched, its width loss than its depth 
at occiput; body compressed, its width one and one-third times in 
depth at pectoral bases; maxillary ending under center of eye; dis- 
tance from eye to nearest point on line of occiput less than diameter 
of eye (more in Notothenia sima ) ; breadth of velar fold from tip of 
lower jaw equal to two-thirds oye diameter; teeth above in two or 
throe rows anteriorly, throe or four below; interopercle evonly 
exposed throughout; jaws nearly equal; upper limb of preopercle 
inclined backward as it passes to angle; gill rakers short. 

Dorsal inserted slightly before base of pectoral; distance from last 
ray to end of fleshy part of peduncle one-third loast depth of latter; 
last dorsal ray above third from last of anal; first dorsal not as high 
as first rays of second dorsal, which are higher than last of same fin; 
anal lower but similar to second dorsal; ventrals reaching anus; 
caudal and pectorals rounded. 

Upper lateral fine ending bolow last dorsal ray; lower commencing 
immediately before its termination, very short. 

Scales absent on cheeks and opercles save narrow upper partB; 
interorbital space completely naked, no buried scale between anterior 
edges of eyes; those between occiput and dorsal very small and 
buried; scales apparently lacking in space between ventrals and 
gill opening. 

Color dark; two clear streaks, separated by a narrow dark streak, 
running obliquely back and downward from suborbital; a dark blotch 
above these below posterior border of eye; ventrals dark, with faint 
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dear edge; pectorals with bar completely across base in adults; an&ls 
dark, with dear edge; soft dorsal similar; spinous dorsal with usual 
large black spot on distal and posterior half ; caudal with indications 
of cross-s tripes; in young specimens anal frequently shows traces 
of obliquo stripes. 

Certain very young specimens of this species from Laredo Bay 
apparently show 5 spines and 34 rays in the dorsal, but are otherwise 
typical. 

That this is Notothenia cornucola of Kichardson and not N. triwa 
is shown conclusivdy by the characters given for the former. These 
are: Dorsal rays 32; operde not completely scaled; oblique cheek 
stripe distinct; bar across pectoral complete and distinct. Our sped- 
mens correspond in every detail with the description of the type. 

Notothenia sima differs from this species not only in the characters 
shown in the key and tables of measurements, but also very groatly 
in physiognomy, the intororbital space being less strongly arched 
from side to side and the head apparently less compressed. 

Regan 1 records a small specimen from New Zealand, but this is so 
contrary to the general distribution of the species of the genus that 
it is difficult to accept the record, on such meager material at least. 

Steindachner’s description of Notothenia modesta seems to fit our 
specimens closely enough, although he says: 2 

Wegon der stark eomprimirten Form dcr Kopies und der allsserst geringen Stirn- 
breite wage ich es nicht, das hier beachriebene Exemplar der Art nack mlt N. cornucola 
zu vereinigen. 

The range of distribution seems the greatest of the genus in so far 
as South Amorican members are concerned, as it extends from the 
Island of Chiloo (43° latitude) on the western coast to the Falkland 
Islands on the eastern, being recorded many times from Cape Horn 
and the Straits of Magellan. 


Authors’ number 1 


N. cornucola. 




N. tima. 



02-15 

02-18 

02-10 

02-17 

01-15 

02-40 

02-45 

02-5 

01-23 

01-68 

01-8 

02-48 

Length to baae of caudal 

6ft 

68 

i 

81 

81 

60 

68 

70 

i 

80 

85 

91 

Eye diameter 

Maxillary 

EX50 

EX m 



■XOri 


■®3 

exse 

mm 

■®3 

EX£1 


.12 

.12 

.n 

.12 

.11 

Mil 

.11 

.u 

.12 

.11 

.11 

.12 

Mandible 

.14 

.18 

.12 

.13 

.12 


.12 

.115 

.13 

.12 

.125 

.19 

Dorsal rays 

Scales in lateral series 

V.32 

V,83 

V,33 

V,3S 

V,83 

VI, 29 

VI, 30 


VI, 80 

V.29 

VI, 2@ 

VI, 10 


49 

53 

52 

54 

47 

46 

Ike 

48 

n 

43 

49 

GUI raker* 

8+12 

9+11 

x+13 

x+12 

x+13 

9f 10 

9+10 

9+11 

7+9 

9+10 

9+11 

6+11 


> Trans. Koval Boo. Kdlnb., vol. 49, 1913, p. 373. 

1 Fauna Chllensis, p. 302* 

' Localities N. cornucola.- An from Sandy Point, Stralti of Magellan. N, time. 4 Laredo Bay, Straits o( 
Magadan 08-40, 08-43, 08-48, 08-3, 01-8; Gregory Bay, Strait* of Magadan, 01-38, 01-88. 
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6. NOTOTHEHIA SIMA Rtehardion. 

Notothenia sima Richardson, Voyage Erebus and Terror , Fishes, 1846, p. 19, pi. 
11, figs. 1 and 2. Falkland Islands. — Stein dachner, Fauna Chilensis, Zool. 
Jahrb. Suppl., vol. 4, 1898, p. 303. Punta Arenas, Straits of Magellan. — 
Boulenqer, Ann. Nat. Hist., (7) vol. 6, 1900, p. 53. Stanley Harbor, Falk- 
land Islands; idem, Southern Cross, 1902, p. 183 (part).— LOnnberg, Wis- 
sensch. Erg. Schwed. Sildpolar Exp., vol. 5, Lief. 6, 1905, p. 12, pi. 1, fig. 1. 
Falkland Islands. — ?Vaillant, Expedition Antarctique Francaise (1903- 
1906) Dec., 1906, p. 24. Booth Wandel Island, (Dorsal VI, 36). — LOnnberg, 
Magalhaenische Sammelreisc, 1907, p. 9. Punta Arenas, Smyth Channel and 
Falkland Islands. — Regan, Scottish Antarctic Expedition, Trans. Royal 
Soc. Edinb., 1913, p. 240 and 269. Magellan Straits and Falkland Islands. 

Notothenia comucola , forraae calva , intermedia , and squamifrons Smitt, Bih. Svenska 
Akad., vol. 23, IV, No. 3, 1897, p. 12, pi. 1, fig. 12; pi. 2, figs. 13 and 14; pi. 11, 
figs. 15-17 . — Delfin, Catalogo de loe Pecea de Chile, Ttovista Chilena, vol. 4, 
1900, p. 85 (after Smitt). 

1 Notothenia kcrlandreae I.onnhkkg Wiseensch. Ergeb, Schwed. Still polar Exp., 
vol. 5, 1906, Lief, fi, p. 14, pi. 4, fig. 13. Port Williamn and Port Stanley, 
Falkland a. 

Described from numerous specimens taken at Gregory and Laredo 
Bays, and Sandy Point in the Straits of Magellan. A specimen 105 
mm. in total length from Laredo Bay taken as typical. It is the 
longest at hand. 

Head 3# in body length (0.29 to 0.32); depth 4J (0.19 to 0.22); 
eye 5 in head (0.06 to 0.075); snout 3§ (0.07 to 0.085); maxillary 2| 
(0.095 to 0.12); mandible 2$ (0.11 to 0.13); width of interorbital 
space 5$ (0.045 to 0.055); length of pectoral 1$ (0.21 to 0.26); of 
ventral about 1} (0.22 to 0.24) ; depth of caudal peduncle 3} in head 
(0.08 to 0.095); length of combined dorsal bases If in body; of anal 
base 2; D. VI (or V), 28 (to 30); A. 28 (to 30); pectoral rays 22; 
scales with pores in upper lateral line 35 to 38; in lower 8 to 12; in 
longitudinal series 46 (45 to 50); in transverse 54-14; between in- 
sertion of dorsal and line of occiput 12 to 17; gill rakers 9 + 11 (18 
to 20). 

Head cottoid in shape, as deep as wide at opercles; widely arched, 
not strongly convex, from side to side; lower jaw but very Blightly 
longer; lip usually as broad as suborbital; small teeth in a double 
band, outer series Blightly enlarged; distance edge of velar flap from 
tip of lower jaw equal to two-thirds diameter of eye; upper side of 
eyeball exposed and pigmented; maxillary extending to below an- 
terior fourth of eye; posterior limb of preopercle vertical; distance 
eye to line of occiput greater than diameter of eye in adults. 

First dorsal inserted above pectoral base; interdorsal space equal 
to that between spines; distance from last ray to end of muscular 
part of tail two-thirds least depth of caudal peduncle; last dorsal ray 
over fourth from last of anal; longest dorsal spine 3 in head; longest 
ray 2 { in head; anterior part of fin higher by a third than posterior; 
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longest anal ray 3 in head, fin slightly lower posteriorly; pectoral 
rounded; ventrals just reaching anus; caudal rounded. 

Upper lateral line ending under fourth ray from last of second 
dorsal, and overlapping lower lateral line by four scales, sometimes 
not at all. 

Scales ctenoid; interorbital scaled to between nostrils in some 
specimens, but half in others, and often covered by widely scattered 
scales; frequently entirely naked as far back as occiput save for a 
single, occasionally deeply embodded, but constantly present, scale 
between anterior borders of eye ; whole of opercle with scales as large 
as those on body, preoperclo, interopercle, and subopercle naked; 
cheeks with minute scales above on area of varying extent; scales 
between occiput and dorsal one-fifteenth size of those on the body; 
space before each ventral base naked to isthmus. 

Color of majority of specimens much faded, leaving the first dorsal 
dark, the second dusky, and the anal with prominent oblique stripes; 
color of better preserved specimens variegated, especially in young; 
four irregular transverse bands on body margined with white, es- 
pecially laterally; remainder of body spotted with dark scales; 
upper surface of snout covered by sharply margined spots; a dark, 
somewhat indefinite band extending downward and backward from 
preorbital and another from center of eye, with lighter center; upper 
half of pectoral base traversed by irregular dark lines surrounding 
lighter area; a dark bar across base of caudal, fading distally on 
rays; dorsal with indistinct dark oblique stripes, those on anal much 
more distinct; caudal with several well-defined crossbars. 

The variation in the scaling of the head in this species is certainly 
remarkable, but it is evident enough that it is simply variation. All 
intergradations and degrees of scaling are to be seen, correlated with 
no other character as far as may be discovered. It is evident that 
Smitt was correct in calling his three “forms” members or parts of a 
single species, and Boulenger as plainly incorrect in referring the 
scaleless headed forms to Notothenia cormicola , as may be seen by 
reference to the differences botween those species. 

Table of measurements 1 and counts of specimens of Notothenia sima Richardson with 

scaled and scaleless heads. 


Author’s number 

Soules on beck of head 

Length to base of caudal. mm. . 

Head length 

Body depth 

Bye diameter. 

I 

dth.. 

Domf spines. number. . 

DorSrayt do.... 



01-9 

Anal rays 

29 

29 

None. 

Present. 

Scales In lateral line 

38+11 

49 

84+11 

45 

85 

86 

Scales in lateral series 

0. 32 

0. 32 

Scales in transverse 

17 

18 

.21 

.22 

Pectoral length 

0.23 

0.22 

iBHfni 

.06 1 

Ventral length 

.23 

.20 

.08 

.08 

Caudal peduncle depth 

.09 

.09 

.11 

.11 

N umber of gill raker s 

9+11 

8+10 

Haifa 

.05 

Distance snout to dorsal 

0.31 

0.20 

VI 

VI 

Scales occiput to dorsal 

.15 

.16 

20 

87 

Distance snout to anus 

.50 

• 49 






1 Measurements given in hundredths of body length. 
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Table of measurements 1 and counts of Notothenia sima Richardson, from, Laredo Bay , 

Straits of Magellan. 


Author’* number 

02-49 

01-90 

01-71 

02-41 

02-46 

02-45 

02-5 

Length Ao base of caudal min.. 

43 

44 

44 

51 

60 

68 

70 

Body dkpth 

Maxillary length 

InterorWtal width 

0. 21 

0. 21 

0. 22 

0.21 

0.20 

0.195 

0.20 

.10 

.10 

.10 

.10 

.10 

.11 

.11 

.04 

.04 

.05 

.05 

.045 

.045 

.045 

Dorsal nines 

VI 

VI 

IV(?) 

VI 

VI 

VI 

VI 

0111 ratefrs 

X + ll 

8+10 

X+10 

8+10 

9+10 

9+10 

9+11 

Scales between dorsal and occiput 

13 

15 

17 

12 

15 

15 

16 


> Measurements in hundredths of tho length to baso of caudal. 


7. NOTOTHENIA SQUAM1CEPS Peters. 

Pluto 3, fip. 2. 

Notothenia tquamiceps Peters Monatsbcr. Akad. Wias. Berlin, Doe. 1876, p. 837. 

Punta Arenas (Straits of Magellan), in 1 or 2 fathoms. 

Description of 10 specimens from Mayne Harbor, Patagonia, and 
Port Churruca, in the Straits of Magellan; the longest specimen, 
67 mm. in total length, was used as typical. 

Head 3£ (0.29 to 0.31) in total length to end of muscular part of tail; 
depth 3$ (0.22 to 0.2G); eye 4\ in head (0.07 to 0.08 of body); snout 
3} (0.075 to 0.085); length of maxillary 2| (0.09 to 0.10); of mandiblo 
2\ (0.11 to 0.125); width of mtcrorbital space 4£ (0.06 to 0.075); 
length of pectoral 1J in head (0.23 to0.26); of ventral 1£ (0.23 to0.24); 
length of combined dorsal bases lj in body without caudal; of anal 2; 
least depth of caudal peduncle 3£ in head (0.09 to 0.10); D. VI (VI or 
VII), 26 (26 to 29) ; A. 29 (28 to 30) ; pectoral rays 22 ; scales with pores 
in upper lateral line 35 (31 to 38); in lower 6 (or 7); scales in longi- 
tudinal series 48 (46 to 49) ; in transverse from origin of anal obliquely 
forward and upward 4 + 12 (14 to 17); in series from occipital line of 
head to insertion of dorsal 9 (8 to 12); gill rakers 8+15 (7 or 8 + 13 
to 16). 

Head compressed, its depth at line of occiput one-third greater 
than its width at same point; without cottoid Appearance of species 
allied to Notothenia longipcs; body compressed, its width at base of 
pectorals nearly twice (If) in its depth; interorbital space broad and 
somewhat arched; jaws nearly equal; uppor limb of preopercle nearly 
vertical; interopercle in part completely overlapped; width of velar 
flap from tip of lower jaw equal to half diameter of eye; upper surface 
of eyeball but little exposed, eye looking nearly laterally; teeth in 
three rows anteriorly, a single ono posteriorly; gill rakers not as long 
as pupil is wide. 

Dorsal insertion above pectoral base; interdorsal space as wide as 
one or two spaces between spines; last dorsal ray above fourth or 
fifth from last of anal, and distant from end of muscular part of tail 
by 1$ least depth of caudal peduncle; pectorals rounded, ventrals 
extending much beyond anus; caudal broken in all specimens, 
probably rounded. 
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Upper lateral line ending under third from last dorsal ray and 
failing to reach beginning of lower lateral line by seven or eight 
scales, although latter is continued by slightly pitted scales as far 
forward as pectorals, in same inconspicuous fashion as in other 
Notothema. 

Scales roughly ctenoid; present on head, except on snout, pre- 
opercular limbs, preorbitals, and jaws; extending as far forward as 
anterior border of eyes on interorbital and as far as end of maxillary 
on cheeks; scales on interorbital as large as those on flanks and 
opercle, those on cheeks and space between dorsal and occiput 
smaller; space between and before ventrals scaled. 

Color uniform; spinous dorsal dark; soft dorsal with indistinct 
white stripes obliquely placed on a dark ground; anal similar, both 
anal and dorsal with last rays white or clear in a conspicuous way; 
caudal uniform, slightly dusky, as are pectorals and ventrals. 

The large scales on the forehead, the somewhat compressed heal), 
much compressed body, and clear (or white) last rays in the soft 
dorsal and anal clearly differentiate this species from all others. 

The brief original description of the species offers but little secure 
ground for the determination of its relationships, and there may be 
room for doubt concerning the present identification. Peters’ species 
was at all events not the same as Nototherda sima , to which it has been 
referred by recent authors, as it differs from that species in numerous 
details. It has one more spine than is found in N. sima , a greater 
depth, shorter head, and different coloration. The present species 
seems to have a different coloration than that described by Peters, 
and the scales extend to the anterior edge of the eye instead of to the 
middle. It is not at all closely comparable to Notoikerda tesseUata, 
to which he compared his specimens . 1 

The recording of this Bpecies from Mayne Harbor extends the 
range of this species from Sandy Point (Punta Arenas) to Hanover 
Island on the western coast. 


Table of measurements* and counts of Notothenia squamiceps Peters. 


Author's number * 

01-60 

01-68 


01-61 

01-62 

01-13 

01-60 

Length to base of oaadal 

38 

40 

40 

46 

60 

64 

68 

Body depth 

0.23 

0.26 

0.23 

0.23 

0.24 

0.26 

0.26 

Maxillary length 

.00 

.00 

.006 


.006 

.006 

.10 

Interorbital width 

.06 



.07 

.075 

.07 

.079 

Dorsal spines 

VI 

VI 

VII 

vu 

VII 

VU 

VU 

Gill rakers. 

X +13 

X +16 

7+16 

8+14 

7+14 

X +16 

X+16 

Scales between occiput and dorsal 

12 

(T) 

10 

8 

8 

10 

9 


tr 6# S/l?. UOn * ***** 



sohwars Lftn gsb ta d en, aol fa Bohwansflcme sohwarse Querbinden. 

“Dim Artstimmtduroh die Besehuppung dee Kopies am meisten mlt N. imteUata Kl ch ardeop flbewin, 

™ u * taw * 8ohnp - 

* Measurements in hu n dr edth! of length to beet of ffMvhl 
. * Localities: Magma Barber, Patagonia, 01-60, 01-61, 01-63, 01-13, 01-60; Port Churruoa, Straits of Mag* 
lan, 01-68, 00-60. 
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«. NOTOTHRNIA RAMSAY! bpg. 

Nqtothenia ramtayi Regan, Scottish Antarctic Expedition, Trans. Roy. Soc. 
Edinburgh, vol. 49, pt. 2 (No. 2), 1913, pp. 239 and 267, pi. 7, fig. 1. Burd- 
wood Bank and Isthmus Bay, Magellan Straits (56 and 14 fathoms). 

“Depth of body 4 to 5 f in the length of the fish, length of head 
about 3$. Diameter of eye 4 to 4$ in the length of the head, inter- 
orbital width 4f to 7. Jaws equal anteriorly; maxillary extending to 
below anterior one-fourth of eye; cheeks, opercles, and upper surface 
of head, to between the nostrils, scaly; 21 to 25 gill rakers on lower 
part of anterior arch. Dorsal VII (VIII), 34-36. Anal 32-34. 
Pectoral from less than three-fifths to two-thirds length of head; 
pelvics as long, extending to vent or to anal fin. Caudal rounded or 
subtruncate. Caudal peduncle as long as deep or deeper than long, 
its least depth one-fourth to two-sevenths the length of the head. 
Sixty to seventy-two scales in a longitudinal series, from above base 
o£ pectoral to caudal fin ; 46 to 54 in upper lateral line, which almost 
reaches the caudal; 8 to 17 in lower lateral line. A lateral series of 
5 to 7 dark blotches or vortical bars." (Regan.) 

9. NOTOTHRNIA JORDAN!, now ipadM. 

Plate 3, fig. 3. 

Described from numerous specimens takon at Albatross stations 
2769, 2773, 2774, and 2775, respectively located as follows: Off the 
Gulf of St. George, off Cape Virgins, just south of Cape Virgins, and 
between Cape Virgins and First Narrows in the Straits of Magellan. 
All are badly preserved and brittle except the type from station 2773, 
a specimen 125 mm in total length, author’s number 01-10, and Cat. 
No. 76855, U.S.N.M. Extremes of measurements in hundredths of 
body lengths of paratypes given in parentheses after the respective 
measurements of the type. 

Head 3} in length to base of caudal (0.27 to 0.31) ; depth 4§ (0.17 to 
0.22); eye 4J in head (0.065 to 0.08); snout 3J (0.07 to 0.08); length 
of maxillary 2f (0.095 to 0.10); of mandible 2| (0.12 or 0.13); width 
of interorbital space 5J (0.05 to 0.065) ; length of pectoral If (0.21 to 
0.25); of ventral If (0.19 to 0.23); of longest spine of first dorsal If; 
least depth of caudal peduncle 3$ (0.07 to 0.08) ; length of combined 
dorsal bases If in body; of anal 2^; D. VII (VII or VIII), 35; A. 
32 (31 to 33) ; pectoral rays 23 ; scales with pores in upper lateral line 
46 (43 to 47), in lower lateral line 16 (8 to 16) ; in lateral series 62 (58 
to 62); in transverse from anal insertion obliquely forward and 
upward 5 + 15; gill rakers 14 + 24 (- 35 to 38). 

Width of head at preoperde nearly equal to its depth; width of 
body at pectorals two-thirds its depth; lower jaw slightly longer than 
upper; maxillary ending under anterior third of eye; interorbital 
spaoe broad, flat; upper surface of eyeballs only slightly exposed; 
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angle of preopercle overlapping interoperde entirely at one f>lace ; 
breadth of velar flap measured from tip of lower jaw half diameter of 
eye; teeth small, in a band 4 or 6 series wide anteriorly, narrowing 
on either side, none enlarged, rows subequal; gill rakers fine and 
longer than usual, 2J to 3 in eye. 

First dorsal inserted in advance of pectoral base, its rays long and 
reaching to sixth of second dorsal; latter nearly one and one-half 
times as high anteriorly as posteriorly, longest ray one-half to two- 
thirds those of first dorsal; dorsal termination above third from last 
anal ray, which is nearly depth of caudal peduncle from end of fleshy 
portion of tail; ventrals extending nearly to or slightly beyond anus; 
pectoral rounded. 

Upper lateral line extending slightly beyond last dorsal ray, over- 
lapping lower lateral line with eight of its scales. 

Scales very roughly ctenoid, even on dorsal surface of head; 
present everywhere save on bps, snout, and lower jaw; extending 
between anterior border of eyes on interorbital space, to end of max- 
illary on cheeks, not present on interoperde and limbs of preoperde; 
scales on dorsum of head as large as those on flanks, as are those on 
opercle; on checks and space between occiput and dorsal somewhat 
smaller; area before and between ventrals scaled. 

Color pattern striking; four pairs of irregular dark stripes trans- 
verse to body, inclined posteriorly somewhat above lateral line, 
and continued on dorsal as black spots; these fading ventrally; a 
dark patch in center of caudal pedunde; a yellowish brown stripe as 
wide os pupil running from occiput in a curve to median bne of body 
and thence to center of caudal; no color pattern observable on head; 
first dorsal dusky; second with indications of longitudinal stripes, 
and black spots continued from body stripes to half height of rays; 
anal appears to have dusky markings and clear margin; pectoral with 
diffuse blotch across upper part of base; ventrals dear. 

Named for Dr. D. S. Jordan, of Stanford University. 

The striking features of this species are the following: A high first 
dorsal; large roughly ctenoid scales on head; black spots on second 
dorsal; and long, fine gill rakers. It is probably most closdy related 
to Notothenia longipes and N. tessettata, but is very distinct from 
either. 

Our specimens differ from the description given by Regan of 
Notothenia ramaayi in the following characters: The scales do not 
extend as far forward as the nostrils in any of our numerous speci- 
mens and they are very large on the interorbital space, three of them 
.forming a transverse series from eye to eye; and the lower jaw is 
slightly longer. From his plate the following differences may be 
noted, although they may possibly not hold when the species are 
direotly compared: The preopercle overlaps the interoperde entirely 
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at OQ0 place in our specimens (a good character generally) ; the first 
dorsal is much higher (in adults and young) ; and the second dorsal 
has black blotches, very prominent, instead of being plain. In N. 
rammyi Regan the scales on the interorbital space are shown very 
small, eight or nine in transverse series from eye to eye, and this 
character may especially be used to differentiate the two. 

N. jordani. 


Author’s number « 4 01-10 01-45 01-51 01-57 01-58 01-56 

Length to base of raudul mm.. 110 111 57 53 43 43 

Eye diameter 0.005 0.08 0.07 0.08 0.08 o.ok 

Width of interorbital 0.06 0.05 0.065 0.00 0.055 0.06 

PomU spines VIT VII VIII VII VII VII 

Scales In lateral lines 46+16 47+8 (7) 45+13 43+7 43+11 

Scales in lateral series 62 (?) 60 68 60 58 

Peotoral length 0.21 0.23 0.23 0.23 0.25 0.23 

Gill rakers.. 14 + 24 12 + 23 11+24 14 +24 X+25 x+24 


N. longipt *. 

Author’s number > 02-25 02-35 02-19 02-21 02-22 02-20 02-23 

Length to base of caudal mm.. 120 1U5 101 97 92 85 75 

Eye diameter 0.08 0.085 0.08 0.09 0.09 0.10 0.10 

Width of interorbital 0.015 0.045 0.04 0.04 0.04 0.035 0.035 

Dorsal spines.... VI VI VI VI VI VI VI 

Scales In lateral line* 51 + 11 63+13 53+10 (?) 52+7 51+10 53+12 

Scales In lateral series 74 74 69 69 70 74 70 

Pectoral length 0.20 0.20 0.19 0.20 0.19 0.10 (?) 

Oill rakers 10+18 12+20 12+ 20 10+18 10+19 13+19 10+19 1 U 18 


N. jordani. 


Author’s number J 

Length to caudal base mm. 

Maxillary 

Mandible 

Dorsalravs 

Scales in lower lateral line 

Scales in series 

Ventral length 

Gill rakers 

Scales between dorsal and oociput 


01-45 

01-10 

111 

110 

0.095 

0.095 

0. 12 

0. 12 

VII, 33 

VI1.35 

8 

16 

(?) 

62 

0.30 

0. 19 

12+23 

14+24 

12 

10 


01-51 

01-57 

57 

53 

0.005 

0.095 

0.12 

0.13 

V11J.35 

VII, 35 

(*) 

13 

60 

58 

0.196 

0. 21 

11+24 

14+24 

12 

12 


01-58 

01*56 

43 

42 

0.10 

0.10 

0. 13 

0. 13 

VII, 85 

VII, 85 

(T) 

11 

60 

58 

0.23 

0.23 

x+26 

x+24 

11 

11 


N. tessrllata. 


Author’s number * 

02-44 

01-47 

01-18 

01-541 

02-37 

02-38 

02-39 

Length to caudal base — mm. 

lUaitory 

110 

97 

84 

53 

65 

50 

44 

0. 10 

0. 10 

0.11 

0.10 

0.095 

0. 10 

0.095 

Mandible 

0. 12 

0.115 

0.12 

0. 13 

0. 12 

0. 13 

0. 18 

Dorsal rays 

Scales in lower lateral line 

VI, 32 

VI, 33 

VI, 32 

VI, 34 

VI, 32 

VI, 32 

VI, 33 

8 

8 

9 

6 

8 

7 

7 

Scale* in Meries 

77 

74 

73 

76 

69 

74 

72 

Ventral length 

GUI rakers 

0.18 

8+13 

0.18 

9+13 

0.21 

9+13 


9+14 

0. 19 
8+14 

0. 18 
9+13 

Scales between dorsal and occi- 
put 

16 

15 

(T) 

(T) 

16 

16 

15 


I Localities as follows: N. jordani: Cape Virgins, 01-51, 01-10, 01-57. 01*58; between First Narrows and 
Cape Virgins (Magellan Straits), 01-56: off the Gulf of St. George, 01 -45 (A Ibalrots station 3709). N. longipes: 
All from Albatrost station 2770, near Hilly Point and Cape Watchmap, east coast of Patagonia. 

* Localities: N.Jordani: See note to preoedingtable* (Jf. jordani and longiptt). N. tmeUata: Sandy 
Point, Stralte of Magellan. 02-44, 01-47; Mayne Harbor, Patagonia, 01-18, 03-37, 03-38, 03-39; Port Chur- 
ruoa, Stralte of Magellan, 01-54. 

10. KOTOTHENIA LOIfGICATXDA, new specie*. 

Plate 4, fig. 1. 

?J Votothenia cyanobranchia Vaillant, Mission Sci. Cap Horn, 1907, p. 26. Orange 
Bay (not N. cyanobranchia Richardson). 

Notothmia brevicauda Regan, Scottish National Antarctic Exped. Trans. Roy. 
Soc. of Edinburgh, vol. 49, pt. 2 (No. 2), 1913, pp. 239 and 269. Port William 
and Port Stanley (Falkland Islands). 
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Described from seven specimens taken at Albatross station 2771, off 
Cape Redondo, Patagonia; one from Gregory Bay; and one from 
Island Harbor, Patagonia, the last taken as the type Cat. No. 76856, 
U.S.N.M. The type (78 mm. in body length) is the only specimen 
in a good state of preservation; the others are shrunken and brittle 
from strong alcohol. The longest specimen is 110 mm. in total 
length. 

Head 3| (0.28 to 0.30) in length to base of caudal; depth of body 
5| (0.19 to 0.21); eye 4 in head (0.07 to 0.08) ; snout 3f (0.07 to 0.08) ; 
length of maxillary 3 (0.09 to 0.10); of mandible 2£ (0.10 to 0.12); 
width of interorbital space 6£ (0.035 to 0.045); length of pectoral 
If (0.18 to 0.20); of ventral 1J (0.18 to 0.20); depth of caudal 
peduncle 3* (0.07 to 0.08); D. V, 36 (35); A. 33 (32 or 33); pectoral 
rayB 24; scales with pores in upper lateral lino 48 (47 to 50); in 
lower 5 (0 to 7) ; in lateral series 65 (65 to 75); in transverse Beries 
from insertion of anal obliquely forward and upward 4 + 18 (21 to 
26); gill rakers 9 + 16 (30 to 34). 

Width of head equal to its depth; maxillary ending under anterior 
third of eye; interorbital narrow; upper surface of eye exposed and 
colored; jaws nearly equal; teeth in four rows anteriorly in both 
jaws, outer row only slightly enlarged ; width of velar fold measured 
from tip of lower jaw slightly more than half diameter of eye; least 
depth of preorbit al 3f in eye. 

Insertion of dorsal over pectoral base; distance from last dorsal 
rays to end of muscular part of tail equal to depth of caudal peduncle; 
last dorsal ray over next to last anal ray; height of first dorsal equal 
to diameter of eye; of second 2f in head, but slightly lower pos- 
teriorly; anal height nearly equal throughout, equal to that of first 
dorsal; ventrals extending to anus; pectorals rounded; caudal 
rounded. 

Upper lateral line approaching to within three or four scales of end 
of muscular part of tail; lower very short, or absent, overlapped two 
scales by upper lateral line. 

Scales present on interorbital space to between anterior border of 
eyes, but absent on line of occiput over occipital tube of lateral line 
organs, a small bare space of greater or less extent also present before 
it in median line; scales on cheekB and operdes as in Notothenia 
longipes, absent on snout, jawB, limbs of preopercle, and interopercle; 
present on suboperde. 

Color very dark, without definite pattern on body; dorsal and anal 
very dark, latter nearly black; ventrals dusky; pectorals and caudal 
dear; branchiostegal membrane very dark, margin clear. 

There are none of the characteristic markings of Notothenia longvpes 
visible, and the anatomical characters which distinguish it from that 
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special are the following: Absence of scales on the occipital line and 
on the interopercle, fewer scales with pores in the lower lateral line, 
and but five spines instead of six. The eye in specimens of a size is 
markedly smaller in N. longicauda, new species. 

From N. brevicauda Lonnborg this species differs in the much longer 
and more slender caudal peduncle, the higher fins, and a number of 
other different measurements as far as can be judged from the plate. 
Regan 1 ignores the great depth of the caudal peduncle in N. brevis 
cauia, and identifies what is apparently the present species as that 
form. He, however, gives no character by which his specimens may 
be differentiated from Notothenia longipes of Steindachnor save the 
number of dorsal spines, and it is on this character that his form is 
here identified as N. longicauda rather than N. longipes. Lonnberg’s 
plate and his text emphasize the depth of the peduncle in such fashion 
that it is impossible to ignore it, in addition to the other apparent 
differences to be seen from the plate. If the plate can be trusted, the 
preorbital is deeper than usual, scales are lacking on the subopercle, 
and the interdorsal space is not wider than that between two spines. 
In all these characters it differs from the present species, as also from 
N. longipes. There is not the slightest tendency to vary in such a 
marked way in any of the numerous specimens of Notothenia longipes 
at hand or in those of the present species. 


Notothenia longipes. 


auwut i uumuvr.- 

03-23 

03-36 

03-30 

03-32 

03-21 

02-19 

03-35 

Length to caudal base mm.. 

Body depth 

Eye diameter 

Dorsal 

Anal 

Scales in lateral line 

76 

0. 166 
0.10 
VI, 34 
33 

63+12 

==£ s 

86 
0.17 
0. 10 
VI, 34 
34 

6i+r 

93 

0. 16 
0.09 
VI, 36 
33 
62+7 

97 
0.16 
0.09 
VI, 36 
34 
(T) 

101 

0.18 

0.06 

Vl,36 

34 

63+10 

106 
0.16 
0.086 
VI, 36 

34 

53+13 

Author's number.* 

Notothenia longicauda. 

01-81 

01-82 

01-86 

01-84 

01-83 

01-80 

01-43 

Length to caudal base.... mm.. 

Body depth.......... 

Eye diameter 

Dorsal.. - 

Anal 

takfintaUnllliM 

73 

0.19 

0.06 

V,85 

88 

60+6 

73 

0.30 

0.08 

V,36 

33 

49+6 

80 

0.30 

0.08 

V,36 

83 

49+0 

83 

0.30 

0.08 

V,34 

88 

49+6 

ph 

100 

0.31 

0.07 

V,36 

33 

49+7 

100 

0.30 

0.08 

V,85 

83 

60+ r 


1 Scottish Antarctic Expedition, p. 388. 

■Localities: N. longipn all from Albatron station 3770, near Hilly Point and Cape Watohmap. on east 
ooast of Patagonia, xitongkiuda from Albatron station 3771, north of Cape Virgins, 
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11. NOTOTHENIA BREVICAUDA Lfcmben. 

Notothenia brevicauda LCnnberg, Swedish South Polar. Expedition, Wiisensoh. 
Eigeb. Schwed. Stidpolar Exp., vol. 6, 1905, Lief. 6, p. 6, Ushuaia, If meters 
(not N. brevicauda Regan). 

The very short and deep caudal peduncle of this species appears 
entirely distinctive; in other regards it seems to bo related to JVofo- 
ihmia longicauda, new species, differing slightly in body depth and 
height of fins. No specimens aro at hand which answer Lonnberg's 
description. 

“D. V, 35; A. 32; Squ. 66. 

“Hoad modorately compressed, extensively scaly all over except 
on snout to above nostrils and preorbital. Body rather strongly com- 
prossod. Dopth of body four and four-fifth times in total length 
without caudal. Length of head three and one-half times in total 
length without caudal. Diameter of eye four times in length of head. 
Interorbital width about seven times in length of head. Snout a 
little longer than diameter of eye. Upper lateral line with 45 to 46 
tubular scales, lower lateral line with only 5 to 6 tubular scales, but 
in front of them may be counted a great number of pitted scales, on 
one side 20. First dorsal basally somowhat connected with second. 
Longest ray of former shorter than longest ray of latter, which is 
equal to half the length of the head. Longest anal rays about one- 
third length of head. Pectoral roundod about two-thirds length of 
head, reaching beyond origin of anal. Ventral about five-sevenths 
length of head, reaching beyond origin of anal. Caudal very strongly 
rounded. Caudal peduncle much deeper than long, so short that 
anal as well as second dorsal whon laid back reach boyond the same, 
its depth not even contained twice in length of head. Anal and 
ventral fins as well as gill-membrane dusky.” (Lonnborg.) 

12. NOTOTHENIA TESSBLLATA Richardson. 

Notothenia tessellata Richardbon, Voyage Erebus and Terror, Fishes, London, 
1846, p. 19, pi. 12, figs. 3 and 4. Falkland Islands. — GUnther, Cat. Fish Brit. 
Mus., vol. 2, p. 260, after Richardson.— Cunningham, Voyage of H. M. S. 
Nassau, Trans. Linn. Soc., vol. 27, 1871, p. 469. Punt* Arenas and Fortune 
Bay (west coast of Patagonia). — StkindAchner, Ich. Beitr., vol. 3, Sitzb. d. 
k. Akad. d. Wiss. Wien., vol. 72, I Abth. Juni Heft, 1875, p. 44. Straits of 
Magellan, Punta Arenas, Port Gallant, Puerto Bueno, and Chile. — Perugia, 
Ann. Mus. Genova (2), vol. 10, 1891, p. 18. Brecknock Pass and Straits of 
Magellan.— Vaillant, Mission Sci. Cap Horn, 1882-1883, vol. 6, Zoologie, 
1891, p. 24, “Fuegie”; Srnitt, Bih. Svenska Akad., vol. 23, IV, No. 3, 1897, 
p. 25 (part, forma microps ). Tierra del Fuego.—D elfin, Catalogo de los Feces 
de Chile, Revista Chilena, vole. 3 and 4, 1900, p. 86 (part, forma microps).— 
Dollo, Voyage du S. Y. Belgtia, Zoologie, Antwerp, 1904, p. 79. “Hope Har- 
bor (Clarence Island, Magdalena Sound).” — LCnnberg, Wissensch. Ergeb. 
Schwed. Stidpolar. Exp., vol. 6, Lief 6, 1905, p. 6* Ushuaia, Tierra del Fuego. 
Hamburger Magalhaenische Sammelreise, 1907, p. 9. Smyth Channel (eight 
localities) Punta Arenas and Ushuaia. — Regan, Scottish Antarctic Exped. 
Traits. Royal Soc. Edinburgh, vol. 47, pt. 2, No. 2, 1913, p. 268. 

r Notothenia veitchii GCnther, Ann. Nat. Hist., vol. 14 (4), 1874, p. 370. Chonos 
Archipelago, Chile. 
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Notothenia acuta Steindachnbb, Fauna Ohilenaia, Zool. Jahrb. Suppl., vol. 4, 
1898, p. 303. Cape E spin to Santo. — D elfin, Catalogo de loa Pecos do Chile, 
Revista Chilena, vols. 3 and 4, 1900, p. 88 (after Steindachner). 

Notothenia brevipe* Lonnbeug Wisseusch. Ergeb. Schwed. SUdpolar Exp., vol. 
6, 1906, p. 15. Falkland Islands. 

Description of very numerous specimens (250) from Sandy Point, 
Port Churruca, Gregory Bay, and Laredo Bay in the Straits of 
Magellan; Otter Bay in Smyth Channel; Port Grappler; and Mayne 
Hatbor, Patagonia. Specimens of this species were taken from the 
stomach of a “hake” in Borja Bay in the Straits of Magellan. A 
mature specimen 240 mm. in total length is used as the type of the 
description, with the range of 20 specimens given in parentheses. 

Head, 3£ in body length to baso of caudal (0.30 to 0.33) ; depth, 5 
(0.18 to 0.20) ; eye, 4| in head (0.055 to 0.07) ; snout, 3} (0.07 to 0.09) ; 
maxillary, 2J (0.095 to 0.13); mandible, 2^ (0.115 to 0.145); width 
of interorbital space, 6 (0.04 to 0.055); length of pectoral, 1$ (0.22 to 
0.24); of ventral, ljj (0.17 to 0.20); depth of caudal peduncle, 3$ (0.07 
to 0.08) ; length of combined dorsal bases, If in body; of anal base, 2; 
D. (VI or) VII, 33 (32 to 34); A. (32 or) 33; pectoral rays, 24; scales 
with pores in upper lateral line 48, in lower 11 (41 to 49 + 6 to 13); 
scales in longitudinal sorios, 77 (69 to 80) ; in a transverse series from 
origin of anal obliquely forward and upward 7 + 22; botween insertion 
of dorsal and line of occiput, 17 (15 to 19) ; gill rakers, 8 + 14 (21 to 24). 

Head slightly depressed, with wide mouth, slightly cottoid in 
shape, its width a trifle greater than its depth; lips thick; interor- 
bital space narrow, flat, or slightly concave; lower jaw longest, pro- 
jecting in front of upper; velar fold measured from tip of lower jaw 
two-thirds of, or equal to, eye diameter; teeth in a loose double row, 
in front enlarged somewhat, behind small; upper surface of eyeball 
exposed and pigmented; upper limb of preopercle inclined back- 
ward toward angle; gill rakers short. 

First dorsal inserted above pectoral base, connected slightly at 
base by membrane with first ray of second, from which its last spine 
is as far distant as the space between two spines; second dorsal ter- 
minates above third from last anal ray; -depth of caudal peduncle 
greater than distance from last anal ray to last of muscular part of 
caudal peduncle; longest dorsal spine 3 in head; rays subequal, 3| in 
head; anal similar, rays 4 in head, the posterior rays somewhat 
longer; ventrals extending nearly to anus; pectorals rounded; caudal 
margin convex. 

Upper lateral line ending five scales before end of muscular part of 
tail; lower line usually short and but slightly overlapped by tho upper. 

Scales on dorsal surface of head and occiput in adults frequently 
appearing nonimbricated, those on cheeks concealed; scales not 
always rough to the touch except on belly and lower side of flanks, 
and never roughly ctenoid as in Notothenia longipee; scales present 
10600*— -Proc.N.M.vol.50 — 10 29 
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on head to between anterior border of eyes, the scaly area en&ig in 
point midway between them, not extending along upper anterior 
border of orbits; scales present on whole of cheeks to a point opposito 
least depth of preorbital; no scales on interopercle; those on space 
between occiput and dorsal small as are those on interorbital; snout 
and jaws naked as are limbs of preoperclo; area before and betWeen 
ventrals scaled. * 

Color variegated; body with five irregular bars or Y-shaped did- 
dles much broken, a light lino along median level of flank, fading ifcto 
light below; head and dorsal part of body with many small spoUAas 
large as scales of greater or less distinctness; an indistinct bar run- 
ning backward and downward from postero-ventral border of eye, 
fading distally ; spinous dorsal dusky, a large black spot on last spines; 
soft dorsal with narrow semihorizontal stripes most oblique pos- 
teriorly; tip of each ray clear; pectorals covered proximally with 
small spots arranged in transverse rows, these fading on distal part 
of fm; ventrals sometimes slightly dusky; anal submargined with 
dark, with clear base and whitish margin; caudal with narrow irregu- 
lar transverse bands, darker and wider nearest the tip, and with a 
clear or white margin. 

Lonnberg (Magalhaenische Sammelroise, p. 9), remarks: 

Die F&rbung dioeor Art iat etwas abwochsclnd, wan wohl mit der Besrhaffcnheit 
des Bodeiw zueammenhangt. Es finden eich die folgonden Angaben hierUber auf den 
Etiketten: “Bauch Bchmutzig-wciaz, Seiten Gelblich, auf den Rtlcken grQnbrauno 
Flecken ” (Puerto Bueno); “Hellbraun mit dunkoln Flocken, Bauch goldgelb” 
(Smyth Channel); 44 Grau-wasHerig mit Schwarzen Flccken ” (Port Gmppler). 

Notothenia veitchii Giinther varies greatly in scale count and anal 
rays (“D. VI, 32; A. 28; L. lat. ca. 88”) but Boulenger is here fol- 
lowed, as tho types of the species tire presumably in the British 
Museum and examined by him. There is no doubt that Steindach- 
ner’s specimens of N. acuta are the present form, as the type of that 
species has larger eyes and a decidedly narrow interorbital space 
(10 to 11 in head, according to Boulenger, not 5 as given by Stein- 
dachner for his specimens) . 

Some of the differences between this species and Notothenia longi - 
cauda are shown in the attached tables, and more are to be found in 
the coloration. The absence of the scales along tho lino of the 
occiput in N. longicauda is a striking difference. 


Notothenia trsneUata. 


Author's number! 

Length of caudal base mm 

Eye diameter 

Ma*tt}ary 

Dorsal rays 

Anal rays 

Scales fat lateral lines 

Pectoral length. 

0111 rakers 


01-54 

03-42 

02-43 

02-40 

02-41 

01-18 

01-47 

53 

67 

73 

78 

80 

84 

97 

0. 07 

0.07 

0.07 

0. 07 

0.07 

0.065 

0.066 

0. 10 

0. 10 

0. 10 

0.11 

0. 10 

0.11 

0. 10 

VI, 34 

VI, 33 

VI, 33 

VI, 32 

VII, 33 

VI, 32 

VI, 33 

33 

32 

32 

32 

33 

32 

32 

414-6 

47+6 

47+6 

46+7 

45+8 

48+9 

48+8 

0.24 

0. 24 

0.23 

0.24 

0.22 

0.23 

0.22 

9+13 

0+13 

9+12 

8+13 

9+13 

9+13 

9+13 


03-44 
110 
0.06 
a io 
VI, 83 
S3 
484-8 
0.33 
S+18 


fto ST inni; straits Of Magellan, 01-54; 


mnjtiw aw uur , r«Mguu«. ww . 

N. hngtewwLx nil from A Ibatnm 
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N.longicauda. 

Author^ number * 

01-81 

01-82 

01-85 

01-84 

01-83 

01-80 

01 -43 

Lengths caudal base mm . . 

Eye diameter 

72 

0.08 

73 

0.08 

•80 

0.08 

82 

0.06 

83 
0. 07 

100 

0.07 

100 
0. OH 

Maxillary 

0. 10 

0 09 

0. 10 

0.095 

0.006 

0. 10 

0. 10 

Dorsal rays 

V, 35 
32 

V, 35 

V 35 

V, 34? 

V f 35 
32 

V, 36 
33 

V, 86 
33 

Anal ravs 

32 

33 

33 

Scale* fh lateral lines 

50+5 
0. 1?) 

49+5 
0. 18 

49+0 

(?) 

10+19 

49+0 

47+fl 
0. 18 

49+7 
0. 18 

50+ ? 

I’ectoril length 

0.20 

0.20 

Gill rakers 

li+iu 

11 + 20 

11+21 

12+19 

10+21 

14+20 



1 Localities: V tens flint a: Port Churroca, Straits of Magellan, 01 54; Mayne Harbor, Patagonia, 0‘2 42, 
03-43, 03-40, 02-41. 01-18,01-47; Sandy J'oint, Straits of Magellan, 02-44. N. longiamda : All from Albatross 
station 2771 , North of Capo Virgins. 


13. NOTOTHENIA TRIGRAMMA Regan. 

Notothcnia trigramma Regan, Scottish Antarctic Exped., Trans. Royal Soc. 
Edinburgh, vol. 49, pt. 2 (No. 2), 1913, pp. 239 and 260, pi. vi, fig. 2. Port 
Stanley, Falkland h. 

“ Depth of the body 5 in the length, length of head 4. Diameter 
of the eye 5 in the length of the head and equal to the interorbital 
width. Lower jaw projecting; maxillary extending to below an- 
terior third of eye; upper surface of head, except snout, cheeks, and 
operdes scaly ; 15 gill rakers on lower part of anterior arch. Dorsal 
VT, 34. Anal 32. Pectoral longer than pelvics, two-thirds as long as 
head, extending to above anal. Caudal rounded. About 85 scales 
in a lateral longitudinal series, 65 in upper lateral line, which nearly 
reaches caudal, 13 in line in middle of tail, and 40 to 45 in a third 
lower lateral line, which is separated by 4 or 5 longitudinal sories 
of scales from the base of the anal fin. Brownish; fins darker. 

“Port Stanley, Falklands. 

“Total length, 280 mm.” (Regan.) 

The plate shows the interorbital spaoe to be covered with small 
scales. 

14. N OTOTHBNI A LONGIPES Steindachner. 

Notothenia longipee Steindachner, Irhth. Beitr., vol. 3, Sitzb. d. k. Akad. d. 
Wife. Wien, vol. 72, I Abth. Juni Heft, 1875, p. 42, pi. 0, fig. rechts. Straits 
of Magellan and west coast of Patagonia. — GC ntiier, Challenger , Shore Fishes 
1880, p. 21. Mesaior Channel (345 fathoms), Port Famine (10 to 15 fathoms), 
Cape Virgins (55 fathoms). —Perugia, Ann. Mus. Genova (2), vol. 10, 1891, 
p. 17 (of separate). Brecknock Pass. — V aillant, Mission Sd. Cap Horn, 
1882-1883, vol. 6, Zoologie, Poissons, 1888, p. 25. Orange Bay.— J ordan, 
List of Fishes obtained in the harbor of Bahia, Brazil, and in adjacent waters, 
Proc. U. S. Nat. Mus., vol. 13, 1890, p. 335. Southern Patagonia.— S tein- 
dachner, Fauna Chllensis, Zool. Jahrb. Suppl., vol. 4, 1898, p. 304. Smyth 
Channel, Patagonia (not N. migops Gttnther).— B oulenger, Southern 
Cross, 1902, p. 183 (part, not N. squamifrons Gttnther).— LO nnberg, Wis- 
sensch. Eigeb. Schwed. Sttdpolar Exped., vol. 5, Lief. 6, 1905, p. 15. Falk- 
land Islands. — Regan, Scottish Antarctic Exped., Trans. Royal Soc. Edin- 
burgh, vol. 49, pt. 2 (No. 2), 1913, p. 269. Patagonia and Magellan Straits. 

Notothenia tmeUata forma megalopa Smitt, Bih. Svenaka Akad., vol. 23, IV, 
No. 3, 1897, p. 25 (not synonymy).— Delfin, Catalogo de los Feces de Chile, 
Revista Chilena, vole. 3 and 4, 1900, p. 86 (part, forma megalopg). 
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INotoihenia iquamifrom Vaillant, Mission 8ei. Cap Horn, vol. 6, Zoolqgiu, 1. 
Poissons, 1891, p. 24. Orange Bay. 

Notothenia wiltoni Rkuan, Scottish Antarctic Expod., Trans. Royal Soc. Edin- 
burgh, vol. 49, pt. 2 (No. 2), 1913, p. 208, pi. 7, figs. 2, 2a. Orange Bay, fifcraite 
of Magellan, Port Stanley, and Port Williams (Falklands), and on Burdwood 
Bank. 

Description of numerous specimens (nearly 75) from Albatross sta- 
tion 2787, at Otter Bay, Smyth Channel ; Sandy Point, Laredo Bay, 
and Port Churruca in tho Straits of Magellan; Port Grapplor, Pata- 
gonia; Albatross station 2770, near Hilly Point and Cape Watchmap, 
on the east coast of Patagonia, and station 2771 near Capo Virgins, 
in 50 fathoms. The measurements in parentheses of the extremes 
of variation wero taken from 30 specimens. The typical specimen 
is 250 mm. in total longth: 

Head 3§ (0.29 to 0.31) in body length; depth 5{ (0.15 to 0.21) in 
same; eye 4 in head (0.07 to 0.11) ; snout 3i (0.07 to 0.08) ; maxillary 
23 (0.095 to 0.12) ; mandible 2f (0.105 to 0.12) ; width of interorbital 
space 6 (0.035 to 0.05); length of pectoral 1$ (0.18 to 0.22); of ven- 
tral 1§ (0.17 to 0.21); depth of caudal peduncle 4 in head (0.07 to 
0.08) ; length of combined dorsal bases 1$ in body (0.64 to 0.67) ; of 
anal base 2 (0.47 to 0.52) ; D. VI (very rarely VII) , 35 (34 to 36) ; A. 33 
(31 to 34) ; pectoral rays 26 (24 to 26) ; scales with pores in upper 
lateral line 49 (47 to 53) ; in lower lateral lino 7 to 17; in longitudinal 
series 75 (69 to 78) ; in transverse from origin of anal obliquely upward 
and forward 21 (20 to 22) ; between insertion of dorsal and line of 
occiput 12 (10 to 15) ; gill rakers 10+17 (22 to 32). 

Head somowhat cottoid in shape, its width equal to depth at 
opercles; interorbital space flat, its width always less than vertical 
diameter of orbit; eyeball exposed and colored above; width of lip 
and maxillary nearly equal to width of suborbital; velar flap from 
tip of lowor jaw loss than half eye; jaws nearly equal; maxillary ex- 
tending to below anterior fourth of eye; teeth small, anteriorly in a 
band 4 or 5 scries wide above; 3 or 4 series below, outer row enlarged 
slightly, but a single series present laterally in either jaw. 

First dorsal inserted slightly before pectoral base ; distance between 
last ray and first of second dorsal twice that between two spines; 
depth of caudal peduncle slightly less than distance from last dorsal 
ray to last of muscular portion of peduncle; distance between last 
anal ray and caudal fin three-fourths depth of peduncle; longest 
dorsal spine 2 } in head (in adult), flexible at tip; dorsal rays sub- 
equal throughout, 23 in head; anal similar, length of rays equal to 
snout; pectoral rounded; ventrals reaching to or nearly to anus; 
caudal rounded. 

Upper lateral line extending nearly to caudal fin, lower usually 
much overlapped by upper. 
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Scrfos not ctenoid on head; strongly so on flanks; interorbital 
regiqjn densely and completely scaled from line of occiput to anterior 
margin of eyes and tip of premaxillary process; opercle and sub- 
opegple with large scales; cheeks to end of maxillary (not in advance) 
covered entirely with small scales; a row posteriorly on interoperclc; 
limbs of opercle, snout, and jaw naked; scales between dorsal and line 
of qpciput continuous with those on head, only slightly smaller than 
those on body; area before and between ventrals scaled. 

Color usually dark; five broad irregular dark crossbands on body, 
fimt above pectorals and opercle, second below second to sixth dorsal 
rays, third broken above at lateral lino to form two, last below last 
dorsal rays; crossbands continued on to dorsal base to form five 
blotches; first dorsal distally black; caudal submargined with black; 
dorsals, anal and caudal, all narrowly edged with white, but other- 
wise dusky or occasionally black; dorsal frequently with faded, 
narrow oblique stripes evident in addition to other pattern; a dif- 
fuse bar on pectoral base, not sharply defined; on fully colored 
specimens cheeks with two broad dark stripes, somewhat ill defined, 
one from lower edge of eye running backward and slightly down- 
ward until it fados at angle of preopercle; another from center of 
eye back to black diffuse spot on upper part of opercle, as large as 
pupil; ventrals and branchiostegal membranes sometimes strongly 
pigmented, in none black; majority of specimens faded, nearly 
without coloration. 

Notothenia longipes differs from N. tessellata as follows: Teeth 
anteriorly in 4 or 5 series (not 2); velar flap much narrower; color- 
ation entirely different; scales larger between occipital line and first 
dorsal. It is difficult to understand Smitt’s confusion of this species 
with N. tessellata. 

It is probable that Vaill ant’s N. squamifrons 1 is simply a large 
specimen of N. longipes, the more so as his identification of it with 
that form was frankly provisional. 

The species recently named N. wiltoni by Regan* is apparently 
described and figured from an adult specimen of N. longipes . Stein- 
dachner’s specimens were typical of smaller sizes. Our largest 
Bpeoimen, 210 mm. in body length, 235 in total, corresponds in every 
detail to thoso published of N. wiltoni (and is nearly the same size) 
save for a very slightly broader interorbital space and the insertion 
of the first dorsal over instead of slightly in advance of the opercular 
flap as shown in Regan’s plate. The smaller individuals below 
180 mm. in length, differ from this specimen in the same details 
upon which Regan relies to differentiate his N. longipes from N. 
wiltoni and correspond in every respect to the description of the 
type by Steindachner. 


ilUrtoofloiCftp Horn, voi. e, 1889, p. 89. 


* Tram. Royal Boo. Edinb., voi. 49, 1913, p. 368. 
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Every available specimen (75) was carefully measured and the 
changes with age ascertained. The following tables give these, 
especially for those characters supposed to distinguish N. wiltot/i. 


Length to base of-caudal. 

Width of interorbltal in head. 



Same giMn in 
hundredths of 
body length. 

76 to inn mm 

10 to 74 times 

0.04 t60. OR 
.045 toft .035 
.05 to' .04 
.06 to .045 
.055 to .045 

100 to 130 mm 

8Jf to 6j times 

160 tn inn mm 

74 to tt times 

100 to UK) mm 

6f to 6 times 

IQfl t.r» 210 mm 

61 to 5} times 




One specimen 197 nun. long had an interorbital space slightly 
narrower than 0.045. 


length to base of caudal. 

Orbit contained in head. 

Orbit given In 
hundredths of 
body length. 

76 to 80 mm 

3 times 

0. 10 


3 to 34 times 

0.10 to .09 


34 to 3*1 times 

.09 to .08 

110 to 126 mm . 

3 } to 4f times 

.086 to .07 

125 to 185 mm . 

35 to 41 times 

.08 to .07 

186 to 210 mm 

4f to times 

.07 to .065 




Length to base of caudal. 

Length of maxillary contained in head. 

Tsength of max- 
illary given in 
hundredths of 
body length. 

75 to 100 mm 

34 to 3 times 

0.09 to 0.10 

100 to 125nun 

3| to 3 times 

.09 to .10 

125 to 150 mm 

34 to 2| times 

.095 to .11 

150 to 175 mm 

34 to 21 times 

.095 to .11 

175 to 210 mm 

3 to 24 times . 

.10 to .12 




Among 75 specimens counted for fin rays but 1 had five spines 
and but 2 seven in the first dorsal. The last spine is frequently 
very short and flexible. 

In forms less than 140 mm. in total length the lower jaw appears 
slightly longest, but above that length the upper and lower appear 
more nearly equal, due probably to the heavier skin of the lips, etc. 


Noiothcnia teisettata. 


Author’s number.) 


Length to base of caudal 

Body depth 

Maxillary 

Mandible 

Width of interorbltal 

Dorsal rays 

Seales in lateral lines 

Pectoral length 

GUI rakers 

Scales between occiput and dorsal 


01-5 

01-4 

02-40 

01-6 



01-64 

185 


78 

146 

136 

97 

68 

0. 19 


0.20 

:;V 

0.20 

0.18 

0,2© 

.00 

.07 

4Hlrl 


.06 

.065 

.07 

.12 

.18 

.11 

.12 

.12 

.10 


.14 

.146 

.13 

.14 

.18 

.115 

.18 

.04 


.06 

.05 

.04 

.04 

.066 

VII, 32 

VI, 33 

VI, 32 

VII, 32 

VI, S3 

VI, 33 

VI, 84 

40+8 

48+7 

46+7 

49+8 

46+10 

48+8 

41+6 

0.24 

0.24 

■m 

0.22 

0.23 

0.22 

0.24 

9+15 

7+16 

8+13 

8+16 

9+14 

9+13 

9+18 

16 

10 

17 

16 

17 

15 



1 Localities: K. lonQijx*. Port Churruca, Straits of Magellan, 03-27: Bandy Point, Straits of Magellan, 
OW.Ol-35: A Jtagw# station 2770, near H uly Point, andCape Watohmap, east coast of Patagonia, 01-66, 
§2-10. 03-20, 02-23. N.tttttUm, Port Grappler, 01-6, 01-4; Bandy Point, Straits of Magellan, 01-fl, 01-4$ 
Laredo Bay, Stmitaof M ag e l l an, 01-19; Mayne Harbor, Patagonia, 09-40; Port Chomxoa, Straits of Mags) 
lan, 01-64. 
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Author 'h number.* 

i 

N. longipes . 

02-27 

01-3 

01-36 

01-65 

126 
0. 17 
.076 
.10 
.11 
.04 
VI, 36 
62+8 
0.22 
11+19 
12 

02-19 

02-20 

02-23 

LengSb base of caudal mm . . 

Bodjftlepth 

Bye 

Maxglary 

Mandible 

Width of interorbital 

Dorsal rays 

Scales in lateral linos 

Pectoral length 

Gill rakers 

Scales between occiput and dorsul 

185 
0.20 
.08 
.12 
.126 
.06 
VI, 34 
61+10 
0.18 
8+17 
14 

170 
0.19 
.07 
.10 
.11 
.06 
VII, 36 
53+13 
0.21 
9+ltt 
12 

150 
0.20 
.075 
.11 
.12 
.05 
VI, 35 
52+14 
0. 19 
0+15 
15 

101 
0. 18 
.08 
.09 
.115 
.04 
VI, 35 
63+10 
0.19 
12+20 
13 

86 
0. 17 
.10 
.10 
.12 
.036 
VI, 34 
61+10 
0. 19 
13+19 
12 

76 

0.166 
.10 
.096 
.12 
.036 
VI, 34 
63+12 
(I) 

10+19 

11 


i Localities: V. lungipca, Port Churruca. Straits of Magellan, 02-27; Sandy Point, Straits of Magellan, 
01 <3, 01-30; Albatross station 2770, near Hilly Point, and Pape Watch map. east coast of Patagonia. 01-66. 
02-10.02-20, 02-23. N. UsseUata, Port Grappler, 01-5, 01-4; Sandy Point, BtraitM of Magellan, 01-6, 01-47; 
Laredo Bay, Straits of Magellan, 01-19; Mayne Harbor, Patagonia, 02-40; Port Ohurruca, Straits of Magel- 
lan, 01-64. 

No difference could be scon in the average extension of the maxil- 
lary farther under the eye with age, hut it varied much more in older 
specimens and was greatest among the very young, with large eyes. 
The highly variable depth varies between 0.15 and 0.20 of the body 
length of specimens 70 and 150 mm.; those above 150 mm. vary 
between 0.18 and 0.22, thus including that given for N. wiltoni Began. 

15. ItOTOTHENIA CANINA Smitt. 

Notothenia trust’ l lata, forma Kanina Smitt, Bih. Svenaka Akad., vol. 23, IV, No. 

3, 1897, p. 25, pi. 1, figs. 10, 11; pi. 2, figH. 20-22. Port Gallegos, Patagouia. 

NoloOtenia canina Boiii.knork, Southern Cross, 1902, p. 183 (after Smitt). 

The following characters are taken from Smitt’s 1 paper on Noto- 
ihenia, as the species has not been seen hy any other author. These 
are changed from measurements in hundredths of total length to 
those in hundredths of body length, so as to compare with measure- 
ments of the other species. The large number of scales in the upper 
lateral line would appear diagnostic save for the fact that Smitt gives 
a variation of 25 scales in 15 specimons of N. longipes, whereas the 
greatest variation among 30 of our specimens of N. longipes is only 9 
scales. The occasional extraordinary range of variation in his work 
casts Borne suspicion on his identifications. 

Head in hundredths of length to base of caudal 0.27 to 0.29; eyes 
0.06 to 0.075; snout 0.06 to 0.07; width of interorbital space 0.05; 
length of maxillary 0.097 to 0.12; of mandible 0.13; length of anal 
base 0.45 to 0.48; height of first dorsal 0.10; of second 0.115; of 
anal 0.10 to 0.11; of pectorals 0.22 to 0.255; of ventrals 0.17 to 
0.19; depth of body 0.15 to 0.17; of caudal peduncle 0.075; D. VI, 
32 or 33; A, 30 or 31; pectoral rays 26 to 28; scales with pores in 
upper lateral line 62 to 64; in lower 7 to 12; in lateral series 68 to 71; 


Southern Grots, 1902. 
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in transverse series (how counted?) 4 or 5/18 or 19; gill inkers 


15-16 


(-37 to 39). 


22 or 23 

Teeth in two loose rows, outer enlarged and distinctly canine-like; 
maxillary ending under center of eye; scales present on cheek land 
opercle (also interorbital?); caudal rounded; dorsal ending over 
fifth ray from last of anal; second dorsal with oblique dark stripes; 
caudal transversely barred; a black spot on first dorsal; lower lat- 
eral line short, not overlapped by upper. 


III. WEST COAST, NORTH OF 46° 45' SOUTH LATITUDE. 

List of species collected : 

SOYLLIORHJNIDAE. 

1. Catylua chilcrms (Guichenot). Tome, Chile. 

CLUPEIDAE. 

2. Sardinella j uegensis Jenyna. Lota, Chile. 

3. Eihmidium coerulea (Cuvier and Valenciennes). Lota. 

ENGRAULIDAE. 

4. Engraulu8 ringens Jenyns. Lota. 

STOM I ATI I) A E . 

6. Stomias atriventer Gannan. Station 2791. 

IMACANTHIDAE. 

6. Idiacanthus retrodoraalis, new species. Station 2791. 

ATHERINIDAE. 

7. Atherinopais microlepidoda (Jenyns). Tome and Lota, Chile. 

8. Menidia maulianum (Steindachner). Tome and Lota. 

9. Menidia regia (Humboldt and Valenciennes). Tome and Lota. 

CARANGIDAE. 

10. TYachurus picturatua (Bowditrh). Locality? 

SCIAENIDAE. 

11. Sciaena gilberti Abbott. Lota, Chile. 

SCORPAENIDAE. 

12. Sebaatodea rJriicrms Steindachner. Lota. 

LATILIDAE. 

13. Prolatilua jugularis (Cuvier and Valenciennes). Lota. 

NOTOTHENIIDAE. 

14. Eleginopa maclovina Cuvier and Valenciennes. Lota and Tome, Chile. 

BATRACHOIDIDAE. 

15. Poriehthya poroaus (Cuvier and Valenciennes). Tome. 
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PLEURONECTIDAE. 

16 . v Paralichihys ads per bus (Steindaehner). Tome and Lota. 

BLENNIIDAE. 

17* Calliclinu8 geniguttatu* Cuvier and ValencienneH. Tome. 

OPHIDIIDAE. 

18. Genypterua blacodes (Bloch and Schneider). Tome. 

GADIDAE. 

19. Laemonema multiradiatum , new specie*. Station 2791. 

MACHOURTDAK. 

20. Coryphaehoidca anommus Gilbert and Thompson, new species. Station 2791. 

21. Nezumiu puderut Gilbert and Thompson, new species. Station 2791. 

( Coelorhynchu a faaciatua Gtinther. Stations 2783 and 2784. ) l 

22. Coelorhynchu8 chilensis Gilbert and Thompson, new species. Station 2791. 

( Coelorhynchu* paiagoniae Gilbert and Thompson, new sjjecies. Station 2784. ) l 

1. CATULUS CHILENSIS (Guichenot). 

A single example from Tome, Chile. There are eight or nine broad 
dark saddles across the dorsal surface, one between the eyes, the 
next lying above the pectorals and running obliquely forwards above 
the gills, the third just behind the pectorals, the fourth below the 
first dorsal, the fifth over the anal insertion, the sixth on and below 
the second dorsal, and four much smaller ones present posteriorly 
on the tail. On these, as in the interspaces and on the fins, are many 
small leopard spots. 

The distinctness of the nasal valves places this species in Catulus , as 
separated by Gill from Scylliorhinus, which has them confluent, 
although the value of this character is open to question. 

2. SAR DIN ELLA FUBGENSIS Jenjms. 

Sardinellafuegenais Jenyn*, Yoy. Beagle. 1842, p. 134. 

A number of specimens from Lota, Chile, the longest 120 mm. in 
total length. Specimens of the same siae as that described by 
Smitt 2 correspond to his measurements and figure. The following 
additional notes may be added to Gttnther’s remarks: 8 

Dorsal rays 18 or 19; anal 16 to 18; pectoral 16; depth 4 to 4^ in 
body of young (80 mm. in total length), and 3$ in largest (120 mm.); 
head 3f to 4J; eye 4 to 4$ in head; maxillary to 2f; interorbital 
width 4J- to 6; scales in lateral series 44 to 46, in transverse 14 to 16; 
vertebrae 46; least depth of caudal peduncle, 3 in head. 

There are no teeth discernible in the jaws, the tongue is smooth; 
the ventral insertion is but slightly behind that of the dorsal, which 

1 See p. 4X9. 

i Bih. Svanaka Akad. f vol. 24, IV, No. 5, 11, p. 60, pi. 6, fig. 41. 

> Cat. Flab. Brit. Hum., p. 413. 
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is nearer the base of the caudal than the snout; the scales are rounded 
and not striated; the maxillary does not reach quite to the center of 
the eye. The peritoneum is black. There are weak serratures along 
the whole ventral edge from the head to the anus, 19 to 20 of them 
before the ventrals, 12 or 13 behind. The gill rakers are 65 to 70 in 
number on the lower limb of the first gill arch and equal in length 
the diameter of the eye. 

This species has been recorded from Port Gallegos, near the eastern 
entrance of the Straits of Magellan, by Smitt. 1 

The genus to which this species belongs is difficult to ascertain, and 
it is placed provisionally only in Sardinella . 

ETHMID1UM, new genus (Clupeidae). 

• 

Clupea notacanthoides Steindachner, from the' west coast of South 
America (Peru), was referred by Abbott 3 to the genus Potamalosa 
of Ogilby. In this, however, he was undoubtedly in error, as it is a 
distinct genus, to which the name Ethmidium may be given, and which 
has the following characters : A row of scutes with long lateral pro- 
cesses along the ventral edge of the body; another row of scutes 
along the dorsal edge of the body between the dorsal and the occiput, 
without the long lateral processes of the ventral row; anal short, 
composed of about 15 to 17 rays; gill rakers very long and very 
numerous, as in Brevoortia) vertebrae 45 to 50; ventral fins inserted 
behind the first dorsal ray, which is midway botweon the snout and 
the base of the caudal; no teeth; branchiostegals 9 or 10; scales 
more or less pectinate or fluted; maxillaries broad; a deep narrow 
notch botween the premaxillaries ; mandibular articulation behind the 
vortical from the eye; cheeks deeper than long; peritoneum black. 

Type of genus . — Ethmidium notacanthoides (Steindachner). 

This genus is perhaps closely allied to Brevoortia , it rosombling 
that genus in shape of body and* of head, character of gill rakers, 
articulation of mandible behind the eye, and the notch in the pre- 
maxillarie8. It differs in the absence of the double dorsal row of 
fringed scales so characteristic of Brevoortia , and in the presence of a 
row of scutes in their place. Of the two species included in the now 
genus, E. coerulea is without the marked pectination of the body 
scales and has fewer gill rakers. It seems to be the nearest of the two 
species to the herrings, while the fluted scales and very numerous 
gill rakers of Ethmidium notacanthoides ally it unmistakably with 
Brevoortia . The two species can not be generically separated, 
however. 

Of the recent genera, the “double-armored” herrings, Potamalosa 
and Hypertyphus, differ very markedly from Brevoortia and Ethmir 


* Bih. Svanak. Akid., vol. 23, 1897, p. — . 

• Proc. Phfla. Aoad. Sciences, 1899, p. 883. 
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dium . They are in fact not allied to the latter genus in any respect 
save in the presence of the dorsal row of scutes and are of very different 
appearance, probably because of entirely different habits, to which 
the|r structure is related. It may be that the dorsal row of scutes is 
an Independent development in each case, in any event it appears 
to l>e so in the American species as distinguished from the Australian. 
The following table will serve to distinguish these genera from each 
other, although in thus comparing them it is not intended to attach 
any special significance to the fact that they are "double armored” 
as distinguished from those forms with but a ventral row of scutes: 

a 1 . Gill rakers very numerous (80 to 150), and long (3 or 4 in head) on lower limb of 
first arch; a narrow notch between prcmaxillaries; maxillary broad, its width 
1J to 1} in eye diameter; articulation of mandible behind eye; no teeth; 
branchiostegals 7 to 10; scales pectinate; head largjl, compressed, opercular 
bones deep; eye small and high; ventral inserted under dorsal. 

bK A line of scutes Iwtween occiput and dorsal; dorsal insertion midway l>etween 
snout and caudal base; scales in lateral series 50; no angle in lower limb of 
first gi 1 1 arch Ethmidium ( notacanthoides ) . 

6 s . No line of dorsal scutes, a double row of pectinate scales in their place; dorsal 
inserted nearer caudal; scales GO to 80; lower limb of gill arch not angu- 

lated Brevoortia ( tyrannus ). 

a?. Gill rakers short (7 or 8 in head), and few in number (alxmt 10-f25); no notch in 
premaxillary; eye large, not placed high in the head; articulation of mandible 
under center of eye; head small, not much compressed or deep; ventral 
inserted before dorsal. 

c 1 . Maxillary narrow, its width 4$ in eye; branchiostegals 8; teeth in jaws, 

tongue, etc.; scales not pectinate Potamalosa (nome-hollandiae). 

e 3 . Maxillary broad, its width 2J to 2$ in eye; branchiostegals 4; no teeth; scales 
pectinate Hyperlophus ( spratellides ). 

There have also been three gonera of fossil “double-armored” 
olupeids described. Cope 1 described the genus Diplomystus, dis- 
tinguished by a series of scutos between tho occiput and dorsal, from 
the Green River Eocene of Wyoming, including forms with very 
short anal and few vertebrae with tho typical species with long anal 
and many vertobrae. Ogilby * described the recent genera llyper- 
lophus and Potamalosa * for fresh water herrings of Australia. Jordan 4 
described two more fossil genera of these forms from Brazil, EUimma 6 
and Knightia. Diplomystus is sharply distinguished by its dong anal, 
EUimma by its few vertebrae and prominent ventral region, and 
Knightia apparently by the few vertebrae (36). The last-named 
form may he related to Potamalosa, but the identification of such a 
fossil genus with a recent one is net advisable when differences are 
to be found. 


‘ Bull. U. S. Geol. Surv. Tbit., vol. 3, 1877, p. 300. 

• Rec. Auatr. Mus., vol 2, 1892, p. 20. 

• Proe. Lixmean Soo. N. 8. W., vol. 21, 1897, p. 604. 

4 Annals of the Carnegie Museum, vol. 7, No. 1, 1910, p. 23. 

4 Originally ElUptt, preoccupied by EUlpn of Scudder (Psyche, 1902, p. 308), lator renamed EUimma by 
Dootor Jordan. 
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Table of measurements 1 and count* of Ethmidium notacanthoides and cocruUa. 



E. nolacanthoidet. 

E. coerulea. 

Length to caudal bane mm. . 

He3 

Depth 

Eye 

Maxillary 

Scales, lateral 

Depth of caudal peduncle 

Dorsal rays 

Anal rays 

Eye to angle of preoperele 

Gill rakers on lower limb 

Dorsal scutes 

Ventral scutes 

Branchlostegtls 

Locality 

163 

0.33 

.33 

.065 

.16 

50 

.00 

20 

15 

.14 

131 

24 

19-1-17 

172 

0.32 

.34 

.07 

.15 

52 

.095 

19 

10 

.14 

115 

25 

20+17 

9 

3ay of 

175 

0.33 

.33 

.07 

.16 

50 

.09 

20 

16 

.145 

136 

25 

20+10 

9 

Callao 

181 

0.33 

.33 

.075 

.156 

51 

.10 

19 

16 

.15 

132 

25 

20+16 

9 

, Peru, 

184 

0.34 

.33 

.07 

.15 

50 

.095 

20 

17 

.10 

140 

26 

20+17 

101 

0.31 

.35 

.076 

.15 

.11 

21 

17 

.13 

73 

26 

20+16 

9 

82 

o.ao 

.35 

.08 

.u 

22 

17 

.13 

78 

27 

20+16 

9 

103 

0.295 

.35 

.06 

.14 

49 

.105 

20 

17 

.13 

83 

25 

20+10 

9 

Lota 

120 

0.29 

.36 

.06 

.13 

51 

.11 

21 

14T 

.125 

82 

24 

20+17 

9 

, Chfle. 

12f 128 
0.28 0.28 
.35 .85 

.06 .07 

.14 .14 

50 50 

.11 .11 
21 21 
16 14? 

.12 .12 
85 84 

26 11? 

20+17 17+15 
10 10 


1 Given In hundredths of body length to base of caudal. 


3. ETHMIDIUM COERULEA (Cuvier and Valenciennes). 

Alama coerulea CuviEit and Valenciennes, vol. 20, p. 432. Valparaiso, Chile 
(not Melctt* coerulea Girard, nor Clupea coerule-a Mitchel). 

Clupea notacanihu8 GUnther, Cat. Fish. Brit. Mus., vol. 7, p. 443. Valparaiso, 
Chile. 

Numerous specimens from Lota, Chile, the longest 15 cm. in total 
length. They are evidently Alausa coerulea of Cuvier and Valen- 
ciennes and correspond in all details with Gunther’s Clupea nota- 
canihus. It has not been recognized as this species by any recent 
authors. 

Depth 2} in length of body to base of caudal; head length 3f; 
latter exceeded by body depth slightly more than an eyo diameter, 
which is contained 4$ in head, and is but slightly longer than snout; 
maxillary ending slightly behind posterior edge of eye, and contained 
twice in head; no teeth in jaws, on vomer, palatine, or tongue, save 
slight serrations on edge of maxillary; lower opercular edge at its 
junction with subopercle if projected would meet first dorsal ray; 
jaws equal, premaxillaries deeply and narrowly notched; gill rakers 
66 + 73 to 85, slightly longer than snout; vertebrae 50; D. 20 or 21 
(counting first short rays) ; A. 15 to 17; scales in lateral series 49 to 
52; in transverse 18 to 20; dorsal scutes 24 to 28; ventral scutes 
20+16; branchiostegals 9 or 10. 

Dorsal inserted very slightly nearer tip of snout than caudal; ven- 
trals under its anterior third; pectorals reaching two-thirds distance 
to ventral bases; base of anal three-fourths length of that of dorsal, 
which is 1$ to 1 \ in head. 

A line of scutes along upper edge of body before dorsal, ventral 
edge from isthmus to anus with scutes, spines strongest between 
ventrals and anus, but Blightly evident anteriorly, (heir number 
comparatively constant; scales showing but slight traces of pectina- 
tion; edge not very irregular. 
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Cotyr in alcohol silvery, underlaid by deep blue above, without 
sharg division from lower part of body; a row of dark-blue spots 
nea£$r as large as pupil extending from upper angle of gill cover 
to dpiter of caudal poduncle, or above anal, 10 or 12 in well-preserved 
examples, first ones much darker and more striking; if second row 
present in life, not evident as preserved. 

As compared with specimens of E. notacanthoides (Steindachnor) 
recorded by Abbott 1 from the Bay of Callao, Peru, the following 
differences are evident, although the two species without doubt 
are closely allied: Caudal peduncle deeper (3$ in head in E. notacan ~ 
thoides); depth exceeds length of head by much more, due ta shorter 
head and greater depth (head equal to depth in E. notacanthoides ); 
position of lower edge of opercle (at its junction with subopercle) is 
more vertical, the bine of edge pointing to posterior half of dorsal 
in E. notacanthoides ; the scales are much less plainly pectinate, the 
gill rakers arc but half as numerous, and the second row of spots on 
the side is lacking. Although Abbott’s examples are much larger 
than our specimens of Clupea notacanthus, it is not probable that any 
of these are age differences. 

Clupea notacanthoides Steindachner is very probably Alausa 
macvlata Cuvier and Valenciennes, if one may judge from Abbott’s 
specimens, and Clupea ( Alosa ) maculata of Steindachner may well be 
the present species, judging from Steindachner ’s description.* 

4. ENGRAUUS RINGERS Jenyni. 

Numerous specimens from Lota, Chile, the longest 160 mm. in total 
length. 

Compared with Engraulis nwrdax Girard from the California coast, 
with which it has been at times identified, the head proves decidedly 
shorter, the snout a trifle shorter, and the maxillary a good deal so, 
extending beyond the carina of the preopercle in E. mordax, whereas 
it barely reaches it in E. ringens. As compared with E. japomeus 
(Schlegel), the latter has a much lesser depth and shorter head. In the 
following table the measurements are given in hundredths of the body 
length to the caudal base. The first number in each case is the 
average, those in parentheses give the range of variation. 



Number 
of apeci- 
mans. 

Head. 

Depth. 

Snout. 

Maxillary. 

ff.ritifent 


0.30 

(0.27-0.30) 

0. 19 

(0.13-0.20) 

0.05 (0.046-0.05 ) 

0.10(0.18-0.20) 

B,mordax 


.33 

( .33- .34) 

.106 

( .1*- .21 


.23 ( .23- .24) 

B.Japonicui 


.26 

( .26- .27) 

.15 

( .14- .16) 

• 05 ( .05 - .066) 

• 18 ( .17- .30) 


i Proc. Acad. Nat. Sol. Phlla., 1800, p. 888. 
* Fauna ChitoaJa, p. 880. 
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Dorsal rays 14 or 15; anal rays 19 to 21 ; scales in lateral seriea^8 to 
40; distance from snout to dorsal insertion slightly more thaaJialf 
longth to base of caudal; minute teeth in both jaws; dorsal sufface 
of body dark, sharply separated from silvery flanks and ventral 
surfaces. , 

5. STOMIAS A TRTVENTER Garman. f 

£ 

Two specimens, one 155, the other 85 mm. in total length from 
Albatross station 2791, in 677 fathoms, 38° 08' S., and 75° 53' W- 
off Lota, Chile. Both of these are badly preserved, especially tie 
larger. The following features may be made out with reasonable 
certainty^: 


Total length 155 min. 85 mm. 

Depth in length 12 times. 14 times. 

Head in length 9 times. 9 times. 

Dorsal rays 16? 16 

Anal rays 20 19 

Ventral rays 5 5 

Luminous organs between pectoral and ventral 46 45 

Between ventrals and anal 13? 12 

Between first anal ray and caudal 16? 16 

Along branc-hiostegal membrane J8 18 

Along gular region 15? 11 


6. IDIAC AN THUS RBTRODORSALIS, new specie*. 

Plate 4, fig. 2. 

A single specimen, Cat. No. 76857, U.S.N.M., from Albatross 
station 2791, off Lota, Chile, in 677 fathoms. It has lost a part of 
the tail, and its total length can not be stated, but it is 125 mm. 
from the snout to the anus. There are loft 20 vertebrae beyond 
the anus. Giintlier gives 30 in Idiacanthus ferox. 

Head 4$ in distance from snout to ventral fins, 7 in distance to 
anus; depth 23 in latter and half that of the head ; snout 4 in head and 
2-j V in postorbital part of same; eye 1} in snout, 4 in postorbital 
part of head; barbel one and one-half times length of head; dorsal 
rays more than 44; anal rays more than 27, there being 22 rays of 
dorsal in front of anal insertion; ventral rays 6; no pectoral; teeth 
in upper jaw slightly shorter than those in lower, arranged in four 
groups, each increasing in size posteriorly; numbers in groups as 
follows: 3, 4, 3, 4, last teeth of second and third group longest, those 
in upper jaw totalling 14; teeth in lower jaw in six groups, each 
increasing in longth posteriorly s.avo in the last, which is composed of 
several Bmall subequal teeth; these groups have the following num- 
bers of teeth: 6, 5, 3, and 4, totalling 18 in all; tongue apparently 
toothless (crushed condition of lower jaw may have resulted in loss 
of tongue teeth, but this is not probable); a pair of teeth on either 
side of vomerine region just behind ends of premaxillaries; two on 
each lateral roof of mouth directly under each eye. 
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Donifal fin inserted behind ventral base, a distance equal to half 
length of head; ventral bases slightly nearer posterior end of head 
than Jinus, length including filamentous ray tips about three-quarters 
head length; both dorsal and anal rays inserted between pairs of 
shorf stout spines as usual. 

Luminescent organs in two rows on each side of body in a ventral 
and lateral series; in either series theso number 28 between isthmus 
and,' ventral fin bases, and 20 between ventrals and anus; they are 
both continued along each side of anal fin to where body is broken 
off; hyoid region with 12 or 13 organs; one on each branchiostegal 
ray base, apparently 16 in number; a larger organ behind eye above 
middle of upper jaw; a great many luminescent organs of very small 
size scattered thickly over head and in transverse rows on body. 

From the four known species of this genus, as enumerated by 
Braucr, 1 this species seems to be differentiated by the origin of the 
dorsal behind the ventrals, by the number of luminescent organs 
and the position of the ventrals midway between head and anus. 
Although the barbel is shorter than in Jdiaccmthus ferox Gunther, 
the present species is evidently nearly related to that form. If the 
absence of teeth on the tongue is of importance, it is the only species 
lacking them in the genus. 


7. ATHKRIlfOPSIS MICROLEPIDOTA (Jenyna) 


Atherina microlepidota Jknynh, Voy. Beagle, Fwb, vol. 4, 1842, p. 68, pi. 16, 
%. 1. Valparaiso (not of Kner, Girard, or Gtiutkor). 

Alhcrinopsis regius Stkindachneu, Denlc. Akad. Wisa. Wien, vol. 72, 1902, p. 39. 
Rio Tambo, Peru.— Eigenmann, Princoton Patagonian Exped., vol. 2, pt. 
2, 1909, p. 282, no specimens. 

Tome and Lota, Chile, numerous specimens, the largest 365 mm. 
in total length. 

This species has recently been referred to Menidia regia (Hum- 
boldt and Valenciennes) by Eigenmann 2 , Steindachner, and Smitt, 
but in the absence of positive evidence to the contrary the disposi- 
tion of the name regia is that made first/ namely, by Gfinthcr, 3 where 
the species Atherina laiidaria Cuvier and Valenciennes is considered 
its synonym. 

The two species Mmidia laticlavia (Cuvier and Valenciennes) and 
Atherinopsis microlepidota (Jonyns) are very different, (1) the pre- 
maxillaries in the latter being nonprotractile, (2) body slender in 
form, with (3) dull lateral stripe, (4) scales with basal radii, and (5) 
the base of the anal does not extend as far posteriorly as that of the 
second dorsal. A careful examination of the synonymy shows that 
there has been a confusion of the two names, and that the specimens 
of Kner, Girard, and Gtinther were ones with protractile premaxil- 


i Dautaohan Ttabee Expedition, p. 50. 

* Princeton Patagonian Expad., vol. 2, 1900, p. 282. 


• Cat. Fish. Brit. Miw., vol. 3, p. 402. 
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lories. Thus Girard 1 had in mind as the type of his genus fasil- 
icMhys what was in reality a Menidia. This does not, however, 
change the type, it remaining tho species Atherina microlepidota 
Jenyns according to a recent opinion of the International Commission 
on Zoological Nomenclature.’ 

The typo of BasilicMhys ( microlepidotus ) was compared with that 
of Athcrinopsis, and found to differ somewhat but not genericajly. 
The direction of imbrication of the scales on the bead is reversed in 
the former and tho vertebrae are more numerous. 

• In the following notes the figures in parentheses represent the 
respective measurements of 15 specimens given in hundredths of 
body length to base of caudal : 

Head 4| to 5 in length to base of caudal (0.20 to 0.24) ; depth of 
body 6 (0.17 to 0.21); eye 5i in head (0.03 to 0.04); snout 3 (0.07 to 
0.075) ; pectoral 1$ (0.13 to 0.14); interorbital width 3 (0.07 to 0.08); 
spaco between dorsal insertions 1| to 2 in head (0.11 to 0.14) ; length 
of gill rakers half diameter of eye; dorsal rays V. (or VI), I, 10 or 1 1 ; 
anal rays I, 14 to 16; scales in lateral series 09 to 100; in transverse 
series between insertions of dorsal and anal fins 24 ; gill rakers 6 + 24 
(to 27). 

Jaws equal; premaxillaries nonprotractile, their Bkin continuous 
with that of dorsal surface of head; vomerine teeth present anteriorly 
in a small patch. 

First dorsal small, inserted midway in tho total length ; interdorsal 
spaco very small; dorsal and anal high anteriorly, emarginate; anal 
terminating before last rays of dorsal; ventrals midway between 
pectoral and anal bases. 

Scales small, cycloid, subquadrangular; circuli well defined and 
close set, 5 or 6 basal radii present; no apical radii, those in anterior 
portion of body about as long as wide, those posterior longer than 
wide. The direction of imbrication on the dorsal surface of the head 
reversed in direction. 

Lateral band covers five scale rows, equaling in width the eye, and 
is without the brightness of that on other Atberinoids, being a dull 
tarnished silvery. 

It may be noted that this extends the range of this species at least 
as far south as Conception. The BasilicMhys imcrolepidota of Ever- 
man and Kendall * from Argentina is not this species, having scales 
larger, 70 to 76 in lateral series. There is no ground as yet for con- 
sidering the species common to both coasts, or as being found in the 
Straits of Magellan. 

1 U. 8. Naval and Aatron. Expad., 1896, p. 238, pi 30, figs. 8, 9. 

• Smithsonian Institution, Publication 1938, July, 1910, Opinion 14, in the case of the genus JRtafCofM 
VS. Ottiiotti# and DipUHon. 

• Proa. U. S.ftsk Mus., voL 81, p. 97. 
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'* I. lOUUDtt MAUUABA (BWiMltrtnwt). 

* 

Numerous specimens, the longest 145 nun. to tip of caudal rays, 
froxh Tome and Lota, Chile, corresponding in all details to the 
description given by Steindachner. The narrow lateral stripe and 
greater depth distinguish it at once from other species, The gill 
rakers are few, 3 + 13 or 14, thus having about half as many as are 
present in Menidia regia. 

9. MEIUDIA REGIA (Humboldt and ValeadmaM). 

Atherina regia Humboldt and Valenciennes, Bee. Obs. Zool. Anat. Comp., 
1836, vol. 2, p. 187, Peru. 

Atherina latielavia Cuvier and Valenciennes. 

Baeilichthye microlepidota of Authors (not of Jenyns). 

Very numerous specimens, the largest 290 mm. in total length, 
from Lota and Tome, Chile. The extremes of measurements in 
hundredths of body lengths of 12 specimens are given in parentheses. 

Head 4f (0.22 to 0.24) in body longth, 5J in total; depth 5§ 
(0.17 to 0.20) in body, 6| in total; eye 4} to 5 J in head (0.04 to 
0.06) ; snout 3 (0.07 to .08) ; width of lateral body band 4 J in body 
depth (0.04 to 0.05); interorbital breadth 3$ in head (0.06); dis- 
tance between dorsal insertions equal to depth of body (0.17 to 
0.19); dorsal rays VI to VIII, I, 10 or 11; anal rays, I, 16 to 18 
(usually 1, 17); scales in lateral line 83 to 90, in transverse series 
between insertions of first dorsal and of anal 16 or 17; gill rakers 
8+25. 

Maxillary extending to within half a pupil diameter of vertical 
from anterior orbital edge; premaxillaries protractile; jawB of equal 
strength and length; teeth in jaws in two rows, none on palatines or 
tongue, occasional teeth on vomer; gill rakera two-thirds of eye 
diameter in length; first dorsal set midway in total length; base of 
anal extending slightly farther posteriorly than that of dorsal. 

Soales imbricated in normal fashion on dorsal surface of head; 
anterior body scales nearly oval, without basal radii, circuli widely set; 
posterior body soales nearly quadrangular, with four or five basal 
radii; circuli dose Bet and distinct; vertical fins scaleless; cheeks 
soaled, four rows bdow eye, eight or nine between eye and posterior 
opercular edge. 

Lateral silvery band broad, extending over two and a half rows of 
scales. 

This species has been referred to Atherina regia Humboldt by 
Gftnther, whose example is here followed, as there is nothing in 
the original descriptions which differentiates the two speoies laii- 
dema and regia. 

10000®— 4ProaN.M.voL50— 10 80 
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The types and paratypes of the species described from Peru by 
by Abbott 1 and placed in the Stanford University collections, 
namely, “Basilichtys regillus" “B. octavius," and “B. jordkni," 
have been carefully compared with our specimens, and the bnly 
basis for any of these species seems to be the longer head of Menidia 
regillus. This may be shown by the following comparison of l^ead 
lengths measured in hundredths of the body length, the number of 
specimens having each measurement being placed in that column; 


Length of head 0.21 0.22 0.23 0.24 0.25 0.26 

Mcnidea laticlavia 1 5 6 1 0 0 

Menidea regillus 0 0 0 4 2 1 

Menidea octavius 0 0 1 0 0 0 

Menidea jordani 0 0 0 1 1 0 


The differences given for M. jordani by Abbott were the greater 
development of the lower jaw and the presence of the vomerine 
teeth. The former difference is included in the variation of our 
series, and in many of our specimens there is a single vomerine tooth, 
in others none, and in some of them a small patch. 

Those supposed to exist in the case of B. octavius Abbott were the 
number of dorsal spines, the space between the dorsal insertions and 
the lesser depth. The following tables show the counts and meas- 
urements of the types and paratypes as compared with our specimens. 
Under each count or measurement is ranged the number of speci- 
mens showing that count or measurement, as above. The latter 
are in hundredths of body length: 


Number of doroal spines. 

Menidia laticlavia 

Memdia regillus 

Menidia octavius 

Menidia jordani 


VI VII VIII 
3 9 1 

2 3 0 

0 0 1 

110 


Distance between dorsal insertions 

Menidia laticlavia 

Menidia regillus 

Menedia octavius 

Menidia jordani 


0. 17 
4 
1 
0 
0 


0. 18 
6 
3 
0 
1 


0. 19 
3 
0 
0 
1 


0.20 

0 

0 

1 

0 


Depth of body 0. 16 0. 17 0. 18 0. 19 0. 20 

Menidia laticlavia 2 2 8 4 1 

Menidia regillus 1 3 1 0 0 

Menidia jordani 1 1 0 0 0 

Menidia octavius 0 1 0 0 0 


10. TRACHURUS PICTURATUS (Bowdtteh). 

Two large specimens, the longest 52 cm. in total length, from an 
unknown locality. No differences were apparent between these and 
smaller specimens from the Californian coast, but none were at hand 


'• PlM. A*A. N«t. Sot FMWMpbfc, 14W.pt. a, UOO, pp. 338-441. 
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from the Atlantio or Mediterranean. No actual comparison has yet 
bee# made between specimens from the two oceans. 

Dorsal rays VII1-1, 32; Anal II— 1, 26; shields 95 (52 + 43, count- 
ing before and behind beginning of straight posterior portion of 
801 * 166 ) • 

11. SCIAEIfA GXLBBRTI Abbott. 

Several specimens from Lota, Chile, the largest 155 mm . in total 
length. Compared with the type of the species which is in the 
Stanford collections and found identical. The membranes of the 
spinous dorsal in the specimens at hand are dusky. This species 
may be distinguished at onoe by the terminal mouth, and the fact 
that the head and depth are nearly equal. In 8. ddidoaa the snout 
overhangs the mouth, the lower jaw is much shorter than the upper, 
and the head is longer than the body depth. 

12. SKBASTODSS CHtLENSIS Stetndacknar. 

Sebastodea Mentis Steindachner, Fauna Chilensis, Zool. Jahrb. Suppl., vol. 

4, 1898, Heft 2, p. 295. Talcahuano. 

Sebastodea jenynsi Abbott, Proc. Acad. Nat. Sci., Philadelphia, 1899, p. 476. 

Valparaiso. 

A single large example 35 cm. in total length from Lota, Chile. It 
has been compared with the type of S. jenynsi Abbott, which is in 
the Stanford University collections, and seems to be the same. The 
coloration is identical save for its faded condition. The anal spines 
are shorter, due to the greater age, and the second is contained 2£ 
in head instead of 2£; the pectorals reach but slightly beyond the 
anus and are 1J in head; and the dorsal fins are lower. There are 
seven anal rays instead of six. The description given by Steindach- 
ner offers no tangible differences from the specimens at hand, save the 
absence of the clear spots on. the flank. These are entirely faded on 
one side of the type of 8. jemynsi and are very indistinct on the present 
specimen, so much so that unless they were particularly looked for 
they would escape attention. 

13. PROXAmUS JTJGULAJUS (Cuvi.r and ValnctaniM). 

Three specimens, longest 30 cm. in total length, from Lota, Chile. 

Dorsal rays IV, 28; anal II, 21 ; scales in lateral line 75, in trans- 
verse series between insertions of vertical fins 10/20 ; gill rakers 3 + 10 ; 
no posterior canine in either jaw; head 31 in length to base of caudal; 
depth 41; eye 5 in head; maxillary 3; transverse bands of color 
very indistinct; scales on snout very minute, absent only on fins and 
jaws. 

14. SUOnrOM MACXOVXHA Cuviw ud "-nrlniTi 

Numerous specimens from Dota and Tome, Chile; Laredo Bay and 
Bandy Point in the Straits of Magellan; and Port Otway, Patagonia. 
Vet? little variation is evident save in the extent of the ventral* and 
the distance which the spines reach backward on the second dorsal. 
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This species is well figured and well known, haying been obtained 
by almost all collectors in that region. 

15. PORICHTHYS POROSTJS (Cuvier tad ValendoaM). 

Specimens from Tome, Chile. The absence of the phosphorescent 
organs differentiates this species from the others of the genus, and 
might be regarded as indicating a generic difference. 

16. PARALICHTHYS AD8PERSTJS (StoladaebBW). 

Numerous small specimens of this species from Tome and Lota, 
Chile, the longest 120 mm. in total length, can not be separated from 
specimens from Mexico which are in the Stanford University collec- 
tions. Series of measurements of 12 specimens in hundredths of 
body length, and careful counts, failed to show any differences, the 
averages in each case being identical and the range of variation (which 
was small) more or less coinciding. The specimens fitted the accounts 
given by Steindacher in the original description very closely, as also 
the description given by Jordan and Evermann. 1 The measure- 
ments given below are expressed in hundredths of the body length 
to the base of the caudal. 

Dorsal rays 70 to 74; p,nal rays 56 and 57; pores in lateral line 100 
to 120, scales in transverse series 39 to 43 (counting an oblique series 

48 to 52 

at deepest part of body) ; head 0.29 to 0.31 ; depth 0.47 to 0.52; eye 0.05 
or 0.06; interorbital space 0.02; snout 0.07; mandible 0.15 or 0.16; 
maxillary length 0.13, pectoral length on eyed side 0.14, on blind 0.10 
to 0.115; depthofcaudalpeduncle0.10to0.il; gill rakers 7 or 8 + 16 
to 19; gill raker length 0.03. 

17. CALUCUHUS GKNIOTJTTATUS Ctntor and ValmdenUM. 

A single specimen, 20 cm. long, from Tome, Chile, is referred to this 
species, although it differs markedly from the description given by 
Steindachner 3 in having 56 pores in the lateral line instead of 44. 
The coloration is much obscured by the preservation. 

Dorsal rays XXIV, 12; anal II, 21; head 3J in body; length with- 
out caudal, 3| in total; depth 3J in body, 4 in total; snout 3} in 
head, eye 6, interorbital space 8; scales in lateral line with pores 56; 
teeth all coarsely conical, those on vomer in a nearly triangular^ 
shaped patch, slightly emarginate on the posterior edge; nasal, supra- 
orbital, and nuchal tentacles present, second named split into 12 or 
14 threads or cirri; five indistinct cross stripes of black are present, 
most plainly on the dorsal .bases; belly and pectoral base with many 
small dense brown specks, these absent on the head. 

i FUik North tod Kiddle Amerlc*. — 

• Fitm* ChShmta, Zoologtoohe Jahrbttotor fttxppl., vol. 4, Heft 2, 1998, p. 819. 
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The genera of (he group to which (his belongs are in need of revi- 
sion, it being evident that this species differs considerably from the 
typical species of Olinus, and the forms at present listed under this 
genus in Australia and South Africa are very divergent also among 
themselves, but no specimens are at hand for comparison. 

IS. OBRTPTXHUS BLACODES (Bloch and Schneider). 

A specimen from Tome, Chile, 47 cm. long. This is assuredly the 
“Ophidium blancodes (Foret.) ” of Tschudi, 1 which was figured by the 
same author as “0. mamlatum.” 3 The evidence for its identity with 
Genypterus blacodes Bloch and Schneider, from New Zealand, is 
questionable. Hutton’s description of the latter species* is possibly 
not that of the present form, although it was of a much larger speci- 
men (3J feet), because of theso measurements: Head 7 in length, and 
depth 10 in same. However, Hector, in the same paper 4 gives a 
figure which is like our own specimens in measurements and other 
characters. The Genypterus chilensis recorded by Abbott from Chile* 
is in the Stanford University collections and is plainly the same as 
G. blacodes, although darker in color. There is no reason for regard- 
ing Genypterus chilensis (Guichenot) as distinct from G. blacodes 
(Bloch and Schneider), as far as can be seen. 

Our specimen shows the following characters: Head 4f in total 
length; depth 7; maxillary 2f in head; eye 7; snout 5f ; interorbital 
breadth 5f ; ventrals 2j; pectorals 2^; D. about 120; A. about 127; 
caudal rays 7; pectoral rays 25. Vertical fins dark; pectorals dark, 
narrowly edged with white. 

19. LABMOHBMA HULTIJLADIATUM. now sjmcIm. 

Plate 4, flg. S. 

A single specimen from Albatross station 2791, 38° 08' S. and 75° 
453' W. off Lota, Chile, in 677 fathoms; total length 147 mm. It is 
Cat. No. 70858, U.S.N.M. 

Head 4} in length; depth at pectorals 6f (2f in head); width of 
head If in its length; maxillary 2 in head; eye 4}; interorbital space 
2f; snout 3; mandible If; distance tip of snout to ventral bases If; 
ventral bases to anus 2f ; anus to anal insertion 5f ; snout to dorsal 
insertion one and one-tenth tiroes head length; length second ray of 
first dorsal one and one-tenth times head length; of ventral filament 
nine-tenths head length; D. 5-74; A. 71; pectoral 21; ventrals 
with 2 long and 3 (?) rudimentary rays; scales more than 118; gill 
takers x+17; branchiostegals 7; body cavity length measured from 
anout less than a third of total length. 


* Fiona Pcraana, 1845, p. 99. 

■Idem, pi, 5. 

• Wkfam of New Zwland, 1873, p. 48. 

<Id*«, p. lift, pi. 8, fig. 77. 

•Proc. JLoftd. Kit. Sot Pfcfiadtlphit, 1889, p. 475. 
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Head skeleton cavernous, broad, interorbital space one and two- 
thirds times eye diameter; snout longer than eye, not overhanging 
mouth; postorbital part of head half its whole length; maxillary end- 
ing under posterior fourth of eye; lower jaw but slightly, if any, 
shorter than upper; barbel represented by a very minute papilla at 
symphysis of lower jaw, not visible without lens; teeth minute, in 
narrow bands, about four series wide anteriorly in both jaws, but 
narrowing rapidly in lower jaw; a very small circular patch of fine 
teeth on vomer; gill rakers nearly as long as diameter of eye. 

Greatest depth of body at dorsal insertion, which is above point of 
opercle and slightly before pectoral bases; caudal peduncle depth a 
third of eye diameter; body profiles nearly straight from tail to deep- 
est part at dorsal insertion; anus twice as far from ventral bases as 
from first anal ray; second ray of first dorsal greatly elongated, 
reaching nineteenth ray of second dorsal; vontrals inserted under 
posterior limb of opercle and midway between anus and posterior end 
of maxillary; second ventral ray reaching eighth of anal, with two or 
three rudimentary inner rays ; first ray broken, apparently not as long; 
pectoral rays broken, probably equal to length of postorbital part of 
head; caudal rays brokon; contours of dorsal and anal not evident, 
probably low midway of their length. 

Scales all lost, but traces showing over whole body save gular 
region; lateral line not evident. 

Coloration lacking or faded, peritoneum and lining of mouth black. 

This species forms one extreme of the genus, with its next relative, 
probably Laemonema latifrom Holt and Byrne, 1 from the southwest 
coast of Ireland. From this it differs in the greater number of fin 
rays, longer filaments of dorsal and anal, wider interorbital, longer 
maxillary, and in other ways. It is probable that all species of 
Laemonema have several rays in the ventrals instead of two, or the* 
“bifid” ray of authors generally. The presence of these small rays 
has been corroborated by tho writer in the present form, L. melamw- 
rum and L. barbatulum. The barbel is nearly invisible, even more 
rudimentary than in L. latifrom. 

The long delicate filaments of the dorsal and ventral rayB, broken 
when the specimens were received, have since worked loose in hand- 
ling the bottles and have been lost, hence are not evident in the type. 
They are shown in the accompanying plate. 

The following are the measurements of the type in hundredths of 
the total length and in tenths of the head, 145 and 32 mm., respec- 
tively: 


i Ann. Mag. N»t. Hi»t„ »ar. 8, No. 1, IMS, p. 87. 
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Hun- 
dredth* 
of total. 

Tenths 
of head. 


Hun- 
dredths 
of total. 

Tenths 
of head. 

Tfttij - - 

1.00 


Ventral filament. 

0.20 

0.9 

Imgth l 

.33 

1.00 

Body width 

.18 

.6 

By# 

.05 

.25 

Body depth 

.16 

.8 

Snout 

.07 


Dletanoeinout to ventral* 

.19 

.9 

Interorbital. 

.09 


Distance ventral* to anus 

.09 

.4 

Migfflftry 

.12 


Anus to anal insertion. ....... . 

.04 

.2 

Dors&lfilament 

.24 

Kl 



Family MACROURID AE . 1 

2a CORYPHAKNOIDES ARIOMMUS OUbert rad Tbaapwn. 

Plate 5, fig. 1. 

Type and nine paratypes from Albatross station 2791, in 677 fath- 
oms, off Lota, Chile, at 38° 08' S., 75° 53' W. The type is Cat. No. 
76859, U.S.N.M., a specimen 250 mm. in total length. 

Head, 4£ in total length, and If in length to anus; depth 6 in total, 
2 in length to anus; orbit 3} in head; interorbital width 4; snout 3J; 
maxillary 3f; mandible 2<j ; barbel 5 in eye; distance between ven- 
tral bases and anus 2J in head; D. II, 8-84; A. 77; P. 21; V. 9; 
branchiostegals 6. 

Snout short, with strong suborbital ridge extending as far back as 
posterior border of eye, its crest at narrowest part twice as far from 
mouth as from orbit; snout with a median spinous point and two 
similar prenarial prominences, the latter equally distant from orbital 
rim and apex of snout; a median rostral ridge extends to middle of 
interorbital space; width of snout at prenarial prominences one and 
one-fifth times least interorbital width; distance tip of snout to 
premaxillarieB slightly over half diameter of eye and equal to distance 
between apical and prenarial prominences; teeth above in a wide 
band of seven or eight series, equal in size, a narrower band below of 
about three series; barbel short, its length one-fourth diameter of 
eye; anterior edge of preoperde abruptly bent backward at angle, 
forming a conspicuous rounded lobe; maxillary terminating slightly 
before center of eye, distance between posterior ends of maxillaries 
two-thirds width of head at same level; mandibular articulation just 
anterior to posterior margin of orbit, provided with a sharp spur; 
gill membranes attached to isthmus, without free fold; first gill slit 
very short, four and one-half times in diameter of orbit. 

Dorsal inserted just behind pectoral base, its second spine serrated; 
interdorsal space equal to interorbital space; ventrals inserted under 
first spine of dorsal and just behind pectorals; filament of first ray 
reaching two-thirds distance to the insertion of anal, which is some- 
what farther from ventral bases than is the isthmus; anus situated 
immediately before anal fin. 


* By Dr. C, H. Gilbert, of Stanford UnhreaUty, and W. V, Th ompe en . 
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Scales lost everywhere save over interdorsal space, there showing 
from 9 to 11 nearly parallel rows of spinulos which are raised but 
slightly from plane of scale surface, and rarely project over posterior 
edge; lower surface of head and mandibular rami scaled; no pit or 
naked area between ventrals; lateral lino not evident because of loss 
of scales. 

Color uniformly dusky except at edges of mouth, the posterior edges 
of gill membranes, the peritoneum, and linings of gill cavities, which 
are all black. 

Tho relatives of this form include C. ruiia (GQnther), 1 but the 
scales are different and the barbel much shorter. Its proportions 
differentiate it from C. capito, angviiceps, and latinaauiws of Garman. 

Table of measurement* of type and paratypes in hundredths of length to anus . 

Typo. Paratypes. 


Total length mm.. 260 S40 206 200 236 

Length to anas mm.. 00 130 102 00 02 

Head 0.65 0.-61 0.65 0.85 0.66 

Depth .48 . 48 . 45 . 41 .46 

Snout .10 .18 . 20 . 20 . 21 

Bye .30 .16 .18 . 20 . 20 

Maxillary .19 .19 .20 .18 .20 

Mandible .24 . 24 . 25 . 24 . 26 

Interorbital space .18 .16 .17 .17 .18 

Distance premaxiUarles to tip of snout .11 .10 .12 .13 .13 

Dorsal rays 11,8-84 II, 8-85-1- II, 8-102 11,8-87 11,8- 

Pectoral 21 21 21 21 21 

Ventral 9 0 9 9 2 


21. NEZUMIA PTJDEH8 Gilbert and Thompson. 

Plate 5, fig. 2. 

Two specimens from Albatross station 2791, in 677 fathoms, off 
Lota, Chile, 38° 08' S., 75° 53' W. The type is 176 mm. in total 
length, Cat. No. 76860, U.S.N.M. 

Head 5 in total length, and 11 in length to anus; depth 7 in total, 
14 in length to anus; orbit 3| in head; interorbital width 41; snout 
3} ; maxillary 3 ; mandible 2} ; barbel 4 (1£ in eye) ; distance from base 
of ventral to anus If in eye; from anus to origin of anal 1J in eye; 
D. II, 10-117; A. 112; P. 23 (or 22); V. 11; branchiostegab 7; scales 
between lateral line and middle rays of first dorsal 8, gill rakers x +8. 

Eye circular, large, equaling length of short snout; anterior profile 
of snout nearly vertical, the distance from tip of Bnout to premaxil- 
1 arise equal to interorbital width and 14 in distance from tip of snout 
to antenor border of orbit ; width of suborbital space 14 in eye diam- 
eter; snout with usual median and prenarial pro minenc es, each with 
a sma l l rosette of spinules; the lateral pro min e nc es are midway be* 
tween orbits and tip of snout, the distsnoe between them greater 
interorbital width and equal to eye; suboibital ri d ge low, ending 

1 Dwp Bm FWM*,p. 131, 



*o. im. FISHES TAKEN BT “ALBATROSS” 1668— THOMPSON. 473 


behind pupil; mouth small, the maxillary ending under anterior fifth 
of orbit; vertical edge of preopercle slightly emarginate, not over- 
lapping much of interopercle; oblique height of cheeks equaling the 
diameter of eye; teeth small, in rather wide bands in both jaws, the 
outer series in the upper jaw slightly enlarged ; barbel nearly as long as 
diameter of eye; branchiostegal membranes forming a free fold across 
the isthmus; length of first gill slit equal to half diameter of eye. 


Meaiurmunti of type and paratype of Nezumia pudent, in hundredth! of length to anue. 



Typo. 

Para- 

type. 


Type. 

Para- 

type. 

Total length mm.. 

Length to anus mm.. 

Band 

Leoth 

170 
43 
0. 78 
.66 
.25 
.22 
.24 
.33 

165 

45 

a 75 
.66 
.26 
.25 
.28 
.33 

Intororbltal apace 

Premaxlllariea to tip of snout. 

Ventrals 1 to isthmus 

Ventrals* to anus 

0. 17 
.18 
.34 
.14 
.20 
.88 

P 


Anus to anal fin 

Snout 

Maxillary 

Mandible 

Snout to dorsal fin 

Length second dorsal spine. . . 


■ Anterior edge of base. * Pocterior edge of baee. 


Ventrals inserted under margin of opercle, but slightly anterior 
to pectoral bases; first dorsal inserted three series of scales behind 
pectorals; interdorsal space equal to diameter of eye; anal inserted 
under last ray of first dorsal (under tip of last ray in paratype) ; sec- 
ond dorsal spine coarsely serrated (with about 1 1 spinules, as long as 
head without eye in the paratype; tip broken, so as to prevent meas- 
urement in the type) ; filament of outer ventral ray reaching second 
anal ray; anus nearer base of ventrals than origin of anal; scales 
thickly beset with short spinules, 30 or more in number, projecting 
nearly at right angle to the surface of the scale; the spines arranged 
in parallel rows, as many as 12 rows to a scale; but those on head 
have the rows more or less diverging; the upper surfaces of the snout 
and mandibular rami scaled; no special naked area about vent. 

Color of alcoholic specimen dark brown, nearly black on abdomen 
and lower side of head, lining of the mouth and the peritoneum also 

bl ftfli f , 

COSLOBHTHCHU8 FA8CIATUS Otfothn. 

Numerous specimens from Albatross station 2783, between Hanover 
bland and the mainland, and station 2784, between Wellington 
bland and the mainland, the former in 122 fathoms, the latter in 104. 
The largest is 24 cm. long. In most of the specimens the anal has 
more than 62 rays, in one 95. 

K. CQXLOKHTXCKUS CHTT.BHSIS GiflMrt and ' 

Plate 6, fig. 1. 

. T^ype end very numerous paratypes from Albatross station 2791, 
hi 677 fathoms, off Lota, Chile, 88° 08' 8., 75° 53' W. Type, a 
tpatimm 906 mm. in total length. Oat. No. 76861, U.S.N.M. 
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Head 3$ in total length, 1} in length to anus; depth 6} and 3j§ in 
same; orbit 3$- in head; snout 2§; interorbital width 4}; maxill ary 
31; mandible 2|; distance premaxillary to tip of snout 3; maxillary 
to lower edge of orbit 6; barbel 3| in eye; D. II, 8-96; A. 99; P.49; 
V. 7; branchiostegals 6. 

Snout produced, its length slightly greater than the diameter of 
the large orbit, which is one and two-fifths times as long as wide; a 
strong lateral ridge running from the very acute snout nearly to the 
produced angle of opercle, which overlaps the interopercle completely 
and is as far from orbit as length of snout; the lateral ridge is double- 
crested from below center of eye backward; a central row of Bpinous 
plates on upper surface of snout, forming crest and extending to 
above anterior margin of orbit without forming a prominent ridge; 
a supraorbital ridge follows around the orbit in front and is con- 
tinued by a low row of scales on lower orbital edge, and also by a low 
ridge in front of nares; posteriorly it is continued by a strong spinous 
ridge running parallel to suborbital ridge and reaching upper angle of 
gill opening; a pair of ridges on occiput, beginning above center of eye, 
separated by a distance equaling three-fifths interorbital space, and 
extending backward to nape with very slight divergence; a strongly 
spinous plate midway between terminations of occipital and of 
supraorbital ridges, situated, however, on body rather than head; 
no ridges, scales, or spines present below suborbital ridges, save a sharp 
spur on mandible at articulation; maxillary ending under center of 
eye; preopercle strongly produced backward, overlapping inter- 
opercle; opercle ending in a stiff spine; teeth in small cardiform bands, 
somewhat laiger above and in more series, about four or five above 
and three below anteriorly, very slightly if at all enlarged externally; 
first gill slit as long as one-third orbital diameter. 

Dorsal inserted just behind pectoral base, its second spine smooth; 
interdorsal space equal to vertical diameter of eye; ventrals inserted 
below dorsal insertion, their filamentous first rays reaching front of 
anal; origin of anal behind first dorsal a distance equaling base of 
first dorsal; base of ventrals midway between origin of anal and the 
isthmus; anus immediately before first anal ray. 

Scales present everywhere except on lower surface of head; those 
on body (between insertion of lateral line and dorsal) with four to six 
divergent rows of spinules, the central rows highest and the spinules 
longest posteriorly, latter nearly vertical in position, and making 
body very rough; soales on flanks lacking, so that character can not 
be given; no naked space between ventrals; 6 series of scales between 
lateral line and middle of dorsal, 19 between anal insertion and fust 
dorsal. 

Coloir of all spe cimens faded, save for black peritoneum and bransh- 
iostegal membhmee; fins dusky. 
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This species is dose to Ooelorhynchus commutabUis Smith and Rad- 
r diffe, from the Philippines , 1 differing in size of eye, character of spine 
of first dorsal, barbel, and length of snout. From Coelorhynehue 
oanus German, it differs in the position of the pectorals, insertion of 
dorsal) anal and ventral fins, length of maxillary, and in character of 
scales. 


Table of measurements in hundredths of body length to anus of Coelorhynehue chilensis 

Gilbert and Thompson. 



Type. 

Paratypes. 

Total length millimeters . . 

Length to anus do.... 

Snout 

Interorbital space 

Orbit 

Head 

HldhWy t n 

Mandible 

Tip or snout to premaxillaries 

Isthmus to anus 

Snout to dorsal 

Interdorsal spare 

Distance between terminations of supra- 
and suborbltal ridges 

Dorsal rays 

Ventral rays 

805 

120 

0.20 

.10 

.22 

.08 

.20 

.25 

.22 

.43 

.73 

.17 

.20 

11,8-90 

7 

225 

98 

0.25 

.17 

.23 

.68 

.18 

.24 

.24 

.42 

.73 

.10 

nr 

7 

240 

100 

0.25 

.15 

.24 

.71 

.21 

.24 

.23 

.45 

,75 

.18 

.21 

} H,8 

7 

190 

95 

0.20 

.10 

.23 

.09 

.19 

.22 

.25 

.42 

,75 

.21 

.20 

11,8 

7 

215 

85 

0.27 

.15 

.23 

.70 

.18 

.23 

.24 

.41 

.79 

.16 

.20 

/II, 8 (over 
\ M) 

7 

240 

100 

0.25 

.15 

.22 

.68 

.19 

.23 

.23 

.43 

.74 

.15 

.20 

} 11,9-83 
7 


COXLORHYITCHUS PATAGOK1AE Gilbert end Thompeon. 

Plate 6, fig. 2. 

Type, a small specimen, 125 mm. in total length, from Albatron 
station 2784, between Wellington Island and the mainland on the 
west coast of Patagonia, in 194 fathoms, it is Cat. No. 76862, 
U.S.N.M. 

Head 4| in total; 1J in length to anus; depth 6$ in total, 2f in 
length to anus; orbit 21 in head; interorbital width 4}; snout 3£; 
maxillary 3§; mandible 3}; distance premaxillary to tip of snout 3; 
D. II, 9-63; A. 71; P. 17; V. 7; branchiostegals 6. 

Snout not much produced, equal to two-thirds orbital diameter 
and-the distance from tip of snout to premaxillaries ; a strong 
suborbital ridge from tip of snout to produced sharp angle of 
preopercle, which covers the interopercle; suborbital ridge double 
backward from below nares; a broad low median dorsal ridge on 
snout ending above anterior edges of orbits; supraocular ridge but 
little evident, represented by a row of slightly enlarged plates; a 
pair of ridges from interorbital space diverging somewhat at occiput 
until their termip^jns are a third farther apart than the beginning; 
a low ridge funs from upper border of eye along upper margin of 
operde, with a larger ridge between it and occipital ridges; lower 
surface of head and jaws naked and unarmed save for the spur 
on mandible at articulation. 


i Proe. U, ft Nit Mu*,, voL 48, p. m 
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Dorsal and ventral fins inserted just behind pectoral base, second 
dorsal spine smooth, the ventral filament reaching seventh or eighth 
anal ray; anal inserted as far behind ventral bases as isthmus is 
forward of same, anus just before anal insertion. 

Scales between lateral line and middle of dorsal 3 in a transverse 
series, between anal insertion and first dorsal 15; four to six divergent 
rows of spinules on each scale, those .of flanks equal in size, those 
on scales between occiput and dorsal with a much higher median 
row, the last spinules projecting well beyond border of scale. 

Color all faded save for dark lining of mouth, gill cavity, and 
body cavity. 

. The smaller number of scales above the lateral line and in a trans- 
verse series, the difference in the ridges of the head, the shorter 
snout, and other slight differences in proportions separate this 
species from Coelorhyrichus cMensis. No barbel is evident, but 
this may be due to accident. The following measurements are 
in hundredths of the length anterior to anus: 

Total length 125 mm.; length to anus 42 mm.; of snout 0.22; 
width of interorbital space 0.15; diameter of orbit 0.29; length of 
head 0.72; of maxillary 0.20; of mandible 0.24; distance tip of snout 
to premaxillaries 0.24; isthmus to anus 0.45; snout to dorsal 0.78; 
interdorsal space 0.18; distance between terminations of supra- and 
suborbital ridges 0.29; dorsal rays II, 9-63; ventral rays 7. 






3 . Notothenia gilberti. (Page 430 . 
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2. Nezumia pudens. (Page 472.) 







NORTH AMERICAN COLLEMBOLOUS INSECTS OF THE 
SUBFAMILIES ACHORUTINAE, NEANURINAE, AND 
PODURINAE. 


By Justus W. Folsom, 

Of the University of Illinois, Urbana, Illinois. 


The present paper treats of all the known species of North Amer- 
ican Poduridae, with the exception of the subfamily Onychiurinae. 

Special acknowledgment is due to Dr. A. D. MacGillivray, of the 
University of Illinois, from whom I have received large collections 
of notable importance. 

Through the courtesy of Prof. Henry F. Naehtrieb, of. the Uni- 
versity of Minnesota, I have obtained for study many of the species 
described by Guthrie. 

From Mrs. F. L. Harvey, of Orono, Maine, I acquired the large 
collection made by Professor Harvey. 

Through the kindness of Mr. Samuel Henshaw I was enabled 
some years ago to study all of Packard’s material in the Museum of 
Comparative Zofilogy. 

Cotypes have been deposited in the United States National 
Mhseunv Washington, District of Columbia, and in the Museum of 
Comparative Zodlogy, Cambridge, Massachusetts. 

' Synopsis or ScBPAimns. 

COLLEKBOLA. 

Body elongate; segmentation evident; the nine body segments being distinct as a 
rule; the exceptions applying only to the last two or three abdominal segments. 
’**- Suborder AKTHBOFLEONA Bflrner. 

Body regments essentially similar; prothorax similar to tire other segments and with 
setae dorsally; never reduced or naked; postantennal organ usually present; 
antennae short, four-segmented; mouth parts maadibulate or piercing-suctorial; 
unguiculus frequently absent; furcula present or absent; whan pr es ent , clearly 
appended to the fourth abdominal segment; anal spines often present; integu- 
ment tuberculate, not thickened in the form of scleritee; scales absent 

Family PODURIDAE Lubbock, Berner. 

- n »». » i ni » ■ . 

' Prookkoinos U. 8. National Muecun, You 60-No. #1 84. 
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Head and body without pseudocelli; eyes present or absent; postantennal organa 
usually present; furcula present or absent; sense-organ of third antennal 
segment with sense-rods, but without sense-cones and outer papillae. 

Head prognathous; unguiculi present or absent; furcula not extending 
beyond the ventral tube; dentes not divided into two segments; not 
ringed distally, not bowed. 

Mouth parts mandibulate, not projecting in a cone; mandibles with a 
molar surface; furcula present; anal spines usually present. 

Subfamily Achorutinab Bbmer, 19016 (p. 478). 
Mouth parts mandibulate or piercing-suctorial, projecting in a cone in 
most of tho genera; mandibles small or absent, without molar sur- 
face Subfamily Neanurinae B6mer, 19016. 

Anal segment relatively small; supra-anal valve rounded, not 
bilobed; furcula present or absent; segmental tubercles absent. 

Tribe Pheudachorutini BOrncr, 1900 (p. 498). 
Anal segment relatively large; supra-anal valve bilobed; unguiculus 
absent; furcula absent; segmental tubercles present; buccal cone 
present; anal spines absent. Tribe NKANURiNiB6rner,1901d(p.507). 
Head hypognathous; unguiculi absent; furcula extending beyond the ventral 
tube; dentes two-segmented, ringed distally, bowed outward. 

Subfamily Podurinae Bflrner, 1906 (p. 513). 
Head and body with pseudocelli; eyes absent; postantennal organs almost always 
present and well developed; mouth parts mandibulate, mandibles with molar 
surface; furcula absent or rudimentary; sense-organ of third antennal segment 
with sense-rods, sense-cones, and often with outer papillae; anal spines usually 
present Subfamily Onychiurinab Bttmer, 1906. 

Subfamily ACHORUTINAK Bftrner. 

Achorutini Burner, 1901a. 

Achorutinae Burner, 19016. 

IlypogaBtmrinae Burner, 1906. 

KEY TO GENERA OF ACHORUTINAB. 

1. Furcula present; eyes present 2. 

Furcula absent; eyes absent; postantennal organs present; unguiculus present; 

anal spines minute or absent; white or yellow WUlemia Bflmer. 

2. Eyes eight on each Bide; postantennal organs present; furcula well developed. . .3. 
Eyes five on each side; postantennal organs absent; unguiculus absent; furcula 

often more or less reduced ; anal spines two, usually minute . XmyZZaTullberg, p.496. 

3. Postantennal organs with four to Beven peripheral tubercles . Achorutes Templeton, 4. 
Postantennal organs each with a Bingle large elongate suboval tubercle; un- 

guiculus absent; anal spines absent Beckerella Linnaniemi. 

4. Unguiculus present Achorutes Templeton, p. 478. 

Unguiculus absent Subgenus Schdttella Scb&ffer, p. 494. 

Genus ACHORUTES Templeton. 

Achorutes Templeton, 1835.— Tullbbrg, 1872. 

Hypogastrura Bourlbt, 1842.— B6bner, 1906. 

Eyes eight on each Bide of the head. Postantennal organs each 
with four (seldom more) peripheral tubercles. Antennae cylindrical, 
four-segmented/ Mouth parts mandibulate; mandibles with a well- 
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developed subapical many-toothed molar surface. Unguiculus pres- 
ent (except in subgenus SchotteUa). Clavate tenent hairs present in 
most species. Furcula and tenaculum present. Anal spines pres- 
ent (except in some species of ScTiotieTla), usually two. Integument 
tuberculate. 

The genus Hypogastrura Bourlet, revived by Borner (’06, p. 156) 
and adopted by some writers , is invalid. In 1839 Bourlet made 
the genus Hypogastrura to receive a single species, Podura aquatica 
Linnaeus. In 1842 he used the same name in a new sense for species 
of Achorutes. Hypogastrura is a homonym, and the type of Hypo- 
gastrura is not Achorutes murorum but Podura aquatica Linnaeus. 


KEY TO 8rECIE8 OF ACHORUTES. 


1. Dentes with several or many large dorsal teeth; color dark blue 2. 

Dentes without dorsal teeth 3. 

2. Anal spines minute social ™ , p. 484. 

Anal spines long harveyi , p. 486. 

3. One long tenent hair, usually but not always clavate 4. 

Two or three long clavate tenent hairs 12. 

4. Anal spines present 5. 

Anal spines absent; yellow mottled with brown tigrina, p. 480. 

5. Body with stout capitate hairs; color dark blue packardi , p. 482. 

Body without capitate hairs 6. 

6. Anal spines long, at least three-quarters as long as hind ungues 7. 

Anal spines short, one-third to one-half as long as liiud ungues 10. 

7. Outer lamella of mucro with a large subtriangular lobe (fig. Ill) 8. 

Outer lamella of mucro with a small subtriangular lobe (fig. 92) or with entire 

maigin 9. 


8. Anal spines long; at least as long as the hind ungues; lobe of outer lamella not 

thickened distally; antennae with a large eversible sac between the third and 

fourth segments ormolus, p. 491. 

Anal spines three-quarters as long as hind ungues; lobe of outer lamella ter- 
minating distally in a large tooth-like thickening; no eversible antennal 
sac pseudarmatus, p. 490. 

9. Outer lamella of mucro with a small subtriangular lobe; anal spines equal to, 

or longer than, hind ungues guihrici, p. 489. 

Outer lamella of mucro with entire dorml margin ; anal spines three-quarters as 
long as hind ungues packardi , var. dentatus , p. 483. 

10. Anal spines one-half as long as hind ungues; mucro not hooked apically; dark 

blue copiosus , p. 480. 

Anal spines lees than one-half as long as hind ungues; mucro hooked apically.. 11. 

11. Color dark blue maturus , p. 481. 

Cream yellow, marked with pale purple brevispinus, p. 482. 

12. Outer lamella of mucro large (fig. 86); ventral margin of mucro rounded die- 

tally viaticus, p. 489. 

Outer lamella small, narrow; ventral margin of mucro almost straight 13. 

18* Anal spines minute, less than one-fourth as long as hind ungues 

macgillivrayi , p. 488. 

Aa*l spines one-third to one-half as long as hind ungues .14. 

14. Mucro with upturned apex tullbergi , p. 487. 

Mucro straight apically. kuimi, p.487. 
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Aehorutes longispinus MacGillivray (’93, p. 315) is an Iaotoma, as I 
have found from an examination of four of the cotypes which were 
kindly sent to me by the author of the species. 

ACHORUTES TIGRINA Birrey. 

Plato 8, figs. 7-9. 

Aehorutes tigrina Harvey, 1900. 

“The ground color straw yellow mottled with patches of deep 
brown; the sutures show the ground color and give a transversely 
banded appearance; the dark markings on the dorsum arranged 
in three interrupted longitudinal bands, one median and the others 
lateral, alternating with the ground color; these longitudinal stripes 
show more plainly on the middle of the body, where each segment 
bears about tlireo blotches in each band.” Eye-patches approxi- 
mate; eyes eight on each side (fig. 7). Postantennal organ (see 
beyond). Antennae as long as the head; segments as 3:8:6:9; 
Becond and third subcylindrical; fourth rounded conical. Body 
slender, subcylindrical; abdomen scarcely dilated. Ungues (fig. 8) 
broad, slightly curving, with inner margin unidentate beyond the 
middle. Unguiculus two-thirds as long as unguis on first and second 
pairs, one-half as long on third pair; with small semi-elliptical 
lamella preceded by a rounded basal lobe, and with setaceously 
produced outer margin; claws minutdy tuberculate. One long 
tenent hair, minutely knobbed. Furcula not quite extending to 
the second abdominal segment; manubrium stout, trapezoidal; 
dentes (fig. 9) obese, with apex one-third as broad as the base; 
muorones (fig. 9) one-third dentes in length, simple, rounded api- 
cally. Anal spines absent. Body thickly clothed with long stiff 
setae and long curving hairs. Length, 1.3 mm. 

The postantennal organs, as I found them, were simple circular 
organs, as in figure 7. I examined them in but one specimen, how- 
ever, having only three of Harvey’s cotypes at my disposal, so I 
can not say whether they were abnormal in this specimen or not. 

This species was described originally from eight cotypes, found on 
bark in the woods at Poronal, Maine, in May, by 0. 0. Stover. 

ACHORUTES COPIOSUS, MW iptolM. 

Plate 8, figs. 10-14. 

Aehorutes schntideri SchXffer, Guthrie, 1903. 

Blackish blue. Eyes eight on each side. Antennae slightly longer 
than the head; fourth segment about twice as long as the third. 
Unguis (fig. 10) slender, unidentate about one-third from apex. 
Unguiculus more than half as long as unguis, with rounded basal 
lamella and with distal half acuminate. Claws minutely tuberculate. 
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Tenexjpt hair single, knobbed, unusually long, about one and one-half 
times as long as the unguis. Dentes gradually tapering. Mucrones 
two-sevenths as long as dentes, minutely tuberculate, in form as in 
figures 11 and 12. Anal spines (fig. 13) two, half as long as hind 
ungues, curving, on prominent contiguous papillae, which are shorter 
than the spines. Clothing mostly of short curving setae, as in figure 
14. Length, 1.6 mm. in specimens studied by me; 2.25 mm. accord- 
ing to Guthrie. 

The present description and figures are from 13 cotypes (slide No. 
63a, Univ. of Minn.), collected by Guthrie, May 2, 1809, in Minnesota. 

This species is not the European A . schneidcri Schaffer, as I have 
learned by comparing it with seven specimens of the latter sent to 
me by Doctor Schaffer. In schneideri (synonymous with sahlbergi 
Router) the anal spines are straight and not longer than the papillae, 
and the mucrones and unguiculi are different in form from those of 
this species. 

Guthrie found this form to be abundant in moist situations, as 
under boards and in crevices in a living tree where the sap was 
exuding. 

The cotypes are in the collection of the University of Minnesota. 

ACHORUTES MATURUS, new speciet. 

Plato 8, fig*. 15-21. 

Achorutes schdtti Kkuter, Guthrie, 1903. 

Dark blue, grayish blue, or grayish, with round or oval spots made 
by hypodermal nuclei. Eyes eight on each side. Postantennal 
organs (fig. 15) with four peripheral tubercles and a large oval 
“Ncbenhockcr.” Antennae shorter than the head, with segments as 
1 1 : 1 4 : 1 7 : 26, in relative lengths. Sense-organ of third antennal seg- 
ment as in figure 16. Body stout. Unguis (fig. 17) stout, unidentate 
beyond the middle of the inner margin. Unguiculus about half as 
long as unguis, lanceolate, acuminate. One long knobbed tenent 
hair, often extending as far as the apex of the unguis. Dentes stout, 
slightly tapering, not swollen apically and without largo dorsal 
tubercles. Mucro (figs. 18, 19) two-fifths dens in length, elongate- 
triangular, with outer lamella terminating before the apex, which is 
rounded and upturned. Anal spines (fig. 20) two, slightly curving, 
small, less than one-third the hind ungues in length. Clothing (fig, 
21) sparse, of short stiff setae. Length, 1 mm. 

This species resembles the European manubrialis Tullberg ( schotti 
Reuter), for which Guthrie mistook it. I have compared two of 
Guthrie's specimens with four of manubrialis , which I received from 
Doctor Schftffer, and find that maturus differs in having no coarse 
dorsal tubercles on the dentes, in having relatively longer dentes, 
curving anal spines, and another type of clothing, 

10600° — Proc.ft.M.vol.50 — 10 81 
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Illinois. — Urbana, March 30, April 12, 30, May 2, 7, abundant in 
woodlands, in humus, and on agarics. 

Minnesota. — April 8, J. E. Guthrie (Univ. of Minn.). 

The cotypes are in the collection of the University of Minnesota. 

ACHORUTES BREVISPINUS Harvey. 

rialfi 9, figs. 22-28. 

Achorutes brevispinus Harvey, 1893. 

Cream yellow above, with pale purple patches and streaks; dorsum 
with several interrupted stripes. Eye patches reniform. Eyes eight 
on each side. Postantonnal organs (figs. 22, 23) large, with four or 
five peripheral tubercles. Antennae subequal to head in length; seg- 
ments as 4: 5:6: 8 in relative lengths; second and third segments 
slightly expanding; fourth ovate. Body subfusiform. Ungues (fig. 
24) slender, curving, unidentate two-fifths from the apex. Ungui- 
culus long, extending beyond the middle of the unguis, slender, grad- 
ually tapering from base to apex. One clavate tenent hair. Manu- 
brium as long as the remainder of the furcula. Dentes slender, taper- 
ing. Mucro (figs. 25, 26) almost one-half as long as dens, lamellate, 
with a blunt apical hook and a subapical dorsal excavation. Anal 
spines (fig. 27) two-fifths as long as hind ungues, slender, feebly 
curving, on small, slightly separated papillae. Clothing (fig. 28) of 
sparse short curving denticulate setae, with a few longer setae on 
the posterior part of the abdomen. Maximum length, 2.5 mm. 

Redescribed from Harvey’s cotypcs. 

This species was found to be exceedingly abundant during the 
winter in celery, stored in a cellar; it was also noticed out-of-doors 
in autumn in potato hills. 

Orono, Maine, February, March, April 22, November, December, 
F. L. Harvey. 

ACHORUTES PACKARDI Folsom. 

Plate 9, figs. 29-33. 

Achorutes nivicola Packard, 1873. — Lintner, 1885. — MaoGillivray, 1891. — 
Harvey, 1893. 

Schoturus nivicola Lintner, 1896. 

Achorutes packardi Folsom, 1902a. 

Dark indigo blue throughout. Eyes eight on each side. Post- 
antennal organs (fig. 29) with four peripheral tubercles. Antennae 
shorter than the head, with segments as 6:8:7:10. Ungues (fig. 30) 
stout, untoothed. Unguiculi of hind feet two-fifths as long as the 
ungues, slender, with apical half acuminate; of the other feet, one- 
fourth as long as the ungues and small. Tenent hair stout, exceed- 
ing the unguis in length. Dens (fig. 31) without dorsal teeth. Mucro 
(fig. 31) one^fifth as long as dens, in form like the end of a canoe, 
with apex often upturned. Anal spines (fig. 32) two, almost as long 
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as the ungues, curving, on large contiguous papillae. Clothing (fig. 
33) ol many stout surving serrate setae of moderate length and fewer 
long stiff capitate setae, more or less serrate. Maximum length, 
2.5 mm. 

This is tho species that Packard redescribed as nimcola Fitch. 
Packard’s specimens aro not in the Museum of Comparative Zoology, 
with the rest of his Essex County material, but I have his original 
drawings, which leave no doubt as to what species he regarded as 
nivicola . Harvey and Lintner depended upon Packard’s account of 
rvivicola. , and the specimens to which they applied that name are, 
indeed, the same species that Packard had in hand; this 1 have 
learned from an examination of the identical specimens that Harvey 
and Lintner used in preparing the papers mentioned above in the 
synonymy. 

This species is frequently found on red maple trees, crawling on 
the trunk or remaining under tho bark or in crevices, especially about 
the base of a tree. I have occasionally found it under the loose 
bark of pine, oak, and apple trees, or about tho roots; or clustered 
under moss on a stone. In Massachusetts f ull-grown individuals occur 
from mid- April until the middle of June; a second brood begins to 
appear late in June and has disappeared by the last of August. I 
have twice (April 22, 29) found abundant eggs of this species under the 
loose moist bark of red maple roots, protected by tho sod; they 
were pale yellow, spherical, 135 micra in diameter, in irregular 
masses, and hatched in a little loss than one month. 

Maino. — Orono, February, March 10, 15, May, F. L. Harvey. 

Massachusetts. — Cambridge, April 17, 22, 29, May 2, 4, June 11. 
Arlington, April 17. Lexington, May 10, 11. 

Now York. Ithaca, January 30, J. II. Comstock; February 24, 
A. D. MacOillivray. Stockport, April 18, Mrs. J. A. Lathrop. 
Ghent, April 13, E. C. Powell (N. Y. Stato Coll.). Monsey, March 
21, H. Glasgow. 

Pennsylvania. — Harrisburg, March 23, H. A. Surface. 

Maryland. — Newark, January 24, Beckwith (N. Y. State Coll.). 

Ohio. — Salem, March 21, A. D. MacGillivray. 

Illinois. — Urbana, April 9, 11, 25. Lagrange, Novombor 6, J. J. 
Davis. 

Canada. — Toronto, Ontario, June 26, It. J. Crew. 

ACHORUTBS PACKARDI Folsom, var. DBNTATUS Folsom. 

Plate 10, figs. 34-41. 

AchoruUs packardi , var. dentatus Folsom, 1002a. 

Acharutes lapponicus Axblson, 1902. 

Uypogastrura lapponica (Axelaon) Linnaniemi, 1912. 

In this variety all the ungues (fig. 34) are unidentate; the mu- 
crones are one-foftrth as long as the dentes, and in form as in figures 
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35 to 39; the erect capitate setae characteristic of typical pipkardi 
are absent, though some of the setae on the posterior part of the^bdo- 
men may be obscurely capitate. In other respects the variety agrees 
with the typical form. 

I have found this variety under the loose bark of pine, red mfrple, 
and oak trees, especially at the base of the roots; and it occurs 
sometimes on snow. In Massachuset ts it has at least three broods, 
which mature at intervals of six or seven weeks. 

Dentatu8 is a seasonal variety of packardi. I have raised the latter 
from eggs of tho former, which hatched May 20 (Massachusetts). 

I agree with Linnaniemi Cl 2, p. 32) that his A . lapponicus of 
Finland and Sweden is probably this variety dentatus . The distal 
tibiotarsal hairs are often feebly clavate in dentatus and apparently 
strongly clavate in lapponicus. The name dentatus (March, 1902) 
antedates lappomcus (“Mitgeteilt am 5. April, 1902”)* 

Maine. — Orono, March 10, 15, May 1, 3, F. L. Harvey. 

Massachusetts. — Arlington, April 10, 13, 23, 30, May 23, Sep- 
tember 10. 

New York. — Ithaca, April 12, A. D. MacGillivray. Ghent, April 
13, E. C. Powell (N. Y. State Coll.). 

Ohio. — Salem, March 18, A. D. MacGillivray. 

ACHORUTES 80CIALIS Uni. 

Plate 7, fig. 1; plate 10, figs. 42-46; plate 11, figfl. 47-50. 

Podura nivicola Fitch, 1847. 

Achorutes sodalis Uzel, 1890. — Sch5tt, 1894a, 18966, 1902. — Schaffer, 1896. — 
Carl, 1899, 1901.— Reuter, 1900.— Absolon, 19016.— Lie-Pettersen, 

1901.— Krausbauer, 1902. — Guthrie, 1903.— Wahlgren, 19066. — (Axel* 
son) Linnaniemi, 1907. 

Schoturus nivicola MacGillivray, 18936. — Dalla Torre, 1895. 

Achorutes diversiccps Lintner, 1896. 

Achorutes spini/er Schaffer, 1896. 

Achorutes nivicola Folsom, 1902a.— Ax elson, 1904.— Lib-Pettbrsen, 1907. 

Hypogaslrura sodalis Linnaniemi, 1912, 

Dark indigo blue throughout. Eyes (fig. 42) eight on each side. 
Postantennal organs (fig. 43) with four peripheral tubercles. Anten- 
nae about as long as the head, with segments as 7:9:10:15; basal 
segment subglobose, second and third subcylindrical, fourth rounded 
conical. Olfactory hairs of fourth antennal segment {fig. 44) six to 
ten — four to eight outer and two inner. Sense-organ of third antennal 
segment (fig. 45) with two oblong-clavate curving processes. Body 
elongate, abdomen subfusiform, last segment subcylindrical. Unguis 
(fig. 46) slightly curving, with inner margin unidentate about one- 
third from the apex. Unguiculus extending about half as far as 
unguis, basally subovate, apically acicular. One long tenent hair 
with a minute, knob. Distal tibiotarsal hairs apically bent and often 
feebly knobbed. Dentes (fig. 47) stout, subcylindrical, apically 
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broad jmd rounded, bearing doreally four to seven prominent acutely- 

comcfl teeth, besides several or many smaller pointed teeth. Mucro 
(figs. 47, 48) one-fourth as long as dens, inserted on inner side of apex 
of dens, and somewhat boat-shaped; in profile, suboblong, feebly curv- 
ing^apically retuse or emarginate. Anal spines (fig. 49) two, small, 
conical, erect or curving slightly forward, on low, separated papillae. 
Clothing (fig. 50) of simple setae. Maximum length, 2 mm. 

The postan tennal organ rarely has fivo peripheral tubercles. The 
“Nebenlidcker” is round or rounded-triangular. The sense-organ 
of the third antennal segment is essentially the same in American 
and European specimens (compare my fig. 45 with Absolon, '015, 
fig. 1). The “Riechz&pfchcn’’ of the fourth antennal segment, how- 
ever, are often longer and more curving than they appear in the figure 
given by Absolon (’01&, p. 583). The teeth of the dentes are modi- 
fied cuticular tubercles; on the proximal side of the largo teeth there 
are often several small teeth which merge into the minute tubercles 
of the integument (fig. 47). The mucro varies somewhat in form, 
chiefly in the depth of the apical notch, which is sometimes. almost 
absent; in a few specimens I have seen the form of mucro represented 
by Schbtt (’94a, pi. 7, fig. 7), but in only a few out of many hundreds 
of specimens examined. 

Owing to the inadequacy of Fitch’s original description of Podura 
nivicola I redescribed his species in 1902. The first competent 
description of the species was given, however, by Uzol in 1890; hence 
his name socialis should be used instead of nivicola . 

North American specimens agree accurately with three Swedish 
examples of socialis which were determined by Schott and sent to 
me by Schaffer. 

I sent American specimens to Schaffer, who repliod that his Acho- 
rutes spinifer was a color variety of nivicola (socialis). 

Lintner’s diversiceps is a synonym of socialis Uzel. I have studied 
Xintner’8 cotypes through the kindnass of Dr. E. P. Felt. 

For the loan of Guthrie’s specimens of A. socialis I am indebted to 
Prof. H. F. Nachtrieb. 

This is an abundant species in our forests in the winter and fore part of spring. At 
any time in the winter, whenever a few days of mild weather occur, the surface of 
the snow, often over whole acres of woodland, may bo found sprinkled more or less 
thickly with these minute fleas, looking, at firet sight, as though gunpowder had 
been there scattered. Hollows and holes in the snow, out of which the insects are 
unable to throw themselves readily, are often black with the multitudes which here 
become imprisoned. The hairs which clothe their bodies enable them to float 
buoyantly upon the surface of water without becoming wet. When the snow is 
melting so as to produce small rivulets coursing along the tracks of the lumberman’s 
sleigh, these snow-fleas are often observed, floating passively in its current, in such 
numbers as to form continuous strings ; whilst the eddies and still pools gather them 
in such myriads as to wholly hide the element beneath them. In the early spring 
the buckets and troughs of the manufacturer of maple sugar are often thronged with 
these insects. (Fitch.) 
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Achorutes socialis is a common species in most parts of Eu^ppe. 

Maine. — Orono, February 18, March 6, April 15, May 6, IF. L. 
Harvey. Norway, March 11, May 7, F. Howe, jr. 

Massachusetts. — Arlington, April 12, 15. Belmont, April 19, 
May 5. Concord, October 16, H. B. Bigelow. Winchester, Febru- 
ary 9, R. W. Hall. Wellesley, January 28, September 10, A. P. 
Morse (Cornell Univ.). 

New York. — Center, J. A. Lintner. Earner, April 26, J. A. Lint- 
ner (N. Y. State Coll.). Otto, J. H. Comstock. 

Pennsylvania. — Osceola, A. D. MacGillivray. 

Michigan. — Agricultural College, May, R. II. Pettit. 

ACHORUTES HARVETI Folaom. 

Plato 11, figg. 51-68. 

Achorutes harveyi Folsom, l!)02a. 

t Achorutes frigidus Axelson, 19056.— (Axelson) Linnaniemi, 1907. 

f UypogastTUTa frigida (Axelson) Linnaniemi, 1912. 

Dark indigo blue throughout. Eyes (fig. 51) eight on each side. 
Postantennal organs (fig. 52) smaller than the eyes, with four (some- 
times five) peripheral tubercles. Antennae slightly longer than the 
head, with segments as 10:13:13:20; first two segments subclavate, 
last two subcylindrical. Olfactory hairs of fourth antennal segment. 
Sense-organ of third antennal segment consists of two oblong- 
clavate curving processes. Body elongate, abdomen subfusiform. 
Unguis (fig. 53) slightly curving, unidentate about one-third from the 
apex. Unguiculus basally suboblong, apically acuminate. One long 
tenent hair with bent apex. The remaining distal tibiotarsal hairs 
are usually bent at the tips and often minutely knobbed. Dentes 
(figs. 54, 55) stout, subcylindrical, apically broad and rounded, 
bearing dorsally two irregular rows of acutely conical teeth, usually 
7 to 18 in number. Mucrones (figs. 54-56) almost one-fourth as 
long as dentes, similar to those of socialis in form. Anal spines (fig. 
57) two, long (almost as long as the ungues), on prominent approxi- 
mate papillae; beside each spine is a large hair, apically blunt or 
feebly knobbed. Clothing (fig. 58) of simple setae. Length, 2.6 mm. 

Achorutes frigidus Axelson is closely allied to this species, with 
which it may prove to be synonymous. 

Maine. — Orono, F. L. Harvey. Norway, February 23, F. Howe, jr. 

Massachusetts. — Arlington, January 16, March 1, 10, 20, April 
8, 9, 12, 30. 

New York. — Ithaca, April 12, A. D. MacGillivray. 

Maryland. — Annapolis, January 15, C. E. Munroe (M. C. Z.). 
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/ ACHORUTB8 HUMI, new ipectes. 

Plate 12, figs. 59-66. 

Pu$plish, yellowish, or greenish above; pigment purple, ground 
color pale yellow; white or pale yellow beneath; antennae purple. 
Eye* spots black, conspicuous. Eyes (fig. 50) eight on each side. 
Postantennal organs (fig. 60) with four subequal peripheral tubercles. 
Antennae slightly shorter than the head; segments as 17:17:20:30 
in relative lengths. Sense-organ of third antennal segment as in 
figure 61. Unguis (fig. 62) stout, without teeth or feebly unidentate 
one-fourth from the apex. Unguiculus long (fig. 62) ; basal lamella 
suboblong ; distal half acicular. Tenent hairs 3, 3, 3, knobbed and 
long. Rami of tenaculum tridentate. Dens three times as long as 
mucro, with six dorsal setae. Mucro elongate, in form as in figures 
63 and 64, with semi-elliptical outer lamella, terminating before the 
apex. Anal spines (fig. 65) short (less than half as long as hind 
\ingoes), stout, curving, on papillae that are shorter than the spines. 
Clothing of short setae, stiff or curving (fig. 66), and sparse except 
on the posterior part of the abdomen. Length, 0.8 mm. 

I have taken this species in abundance in woodlands in damp soil 
and among dead leaves on the ground. 

Urbana, Illinois, April 19, 26, May 2. 

Cotypes. — Cat. No. 19899, U.S.N.M. 

ACHORUTES TULLBERGI Scbllffer. 

Plato 12, figs. G7-73. 

Achorute8dubiu8TvLLBEHQ t 1876. — : Uzel, 1890. — SchOtt, 1891a.— Dalla Torek, 
1896. — Schaffer, 1896. — Skorikow, 1900. 

Achorutea dubius , var. concolor Carpenter, 1900. 

Achorutea tullbergi Schaffer, 1900. 

AchoruU 8 tullbergi , var. concolor Schaffer, 19006.— Wahlgren, 1907. 

Uniform blackish blue. Eyes (fig. 67) eight on each side. Post- 
antennal organs (fig. 68) with four (sometimes five) peripheral 
tubercles. Antennae shorter than the head; segments as 6:7:9:9 in 
relative lengths ; sense-organ of third segment as in figure 69. Ungues 
(fig. 70) stout, slightly curving; inner margin unidentate one-third 
from apex. Unguiculi with setaceously prolonged outer margin and 
with the basal lamella suboblong on the second and third pairs of 
feet. Tenent hairs knobbed ; 2, 3, 3, as a rule ; occasionally 3, 3, 3, or 
1, 8 , 3. Mucrones (fig. 71) one-third dentes in length, elongate- 
cuneate, apically rounded, with narrow lamella. Anal spines (fig. 72) 
two, half as long as hind ungues, arcuate, on prominent contiguous 
papillae. Clothing (fig. 73) of sparse short curving setae, with longer 
setae on the posterior part of the abdomen. Length, 2 mm. 

The variety concolor of Carpenter is pigmented uniformly; while 
typical dvhiua is flecked with pigment. 
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Specimens from Massachusetts agree in all essential respelts with 
the original brief diagnosis by Tullberg and with the description by 
Carpenter, who compared his Franz-Josef specimens with Spitsbergen 
examples sent to him by Dr. C. Schaffer. The Massachusetts speci- 
mens belong to the variety concolor, but differ from Carpenter’s 
description and figures in having stoutor antennal segments, u orien- 
tate ungues and straighter mucrones. I sent some of these specimens 
to Schaffer, who reported that they were dubius Tullberg, and changed 
the name to tuUbergi; the name dubius having been previously used 
by Templeton for another species of Achorutes. 

I found largo colonies of this species at Revere, Massachusetts, 
August 23 and 25, under wet hoards on a salt march. 

ACHORUTES MACGULUVRAYI, sew ipKin. 

Plato 13, figs. 74-81. 

Pale mottled blue above, pale beneath ; or uniform dark blue above. 
Eye patches oval, remote from antennae. Eyes oight on each side. 
Postantennal organs (figs. 74, 75) with four or five peripheral tubercles. 
Antennae longer than the head, with segments as 7:8:9:20 in relative 
lengths. Sense-organ of third antennal segment as in figure 76. 
Unguis (fig. 77) feebly curving, inner margin unidentate one-third 
from apex. Unguiculus one-half to three-fifths as long as unguis, 
with broad rounded basal lamella, and with apical half acuminate. 
Tenent hairs knobbed, 2, 3, 3 or 3, 3, 3, the middle hair larger than 
the other two. Dentes subcylindrical, slender, untoothed. Mucrones 
(fig. 78) ono-fourth dentes in length, elongate-cuneate in profile, with 
projecting blunt apex and dorsal subapical notch. Anal spines 
(figs. 79, 80) two, about as long as the lamella of an unguiculus, stout, 
almost straight, on large contiguous papillae. Clothing (fig. 81) of 
sparse minute setae, with long stiff setae on the appendages and the 
extremity of the abdomen. Length, 1.6 mm. 

This species resembles Achorutes purpurescena Lubbock, from 
which it differs chiefly in the form of the mucrones and unguiculi and 
in the type of clothing. Purpureacena, of which I have received six 
European specimens from Dr. Caesar Schaffer, has long stiff setae in a 
row across the middle of almost every body-segment which are lacking 
in this species. 

Described from numerous cotypes collected at Ithaca, New York, 
by Dr. A. D. MacGillivray, after whom the species is named, and.sent 
to me some years ago by him and also by Prof. F. L. Harvey, of Orono, 
Maine. 

New York. — Ithaca, April 18, May 2, September 4, November 
12, under damp leaves and on surface of standing water, A. D. 
MacGillivray. 

Illinois.-— Galesburg, March, on surface of lake, J. G. Needham. 

Cotypes. — Cat. No. 19900, U.S.N.M. 
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ACHORUTK8 VIATICUS ToUbMl. 

Plate 13, figs. 82-88. 


A/Brutes viaticus Tullberg, 1872, 1876.— Sch6tt, 18916, 1894a, 1896a. — Reuter, 
r %895.— Schaffer, 1896, 1897, 19006.— Lib-Pettersen, 1897, 1898.— Scher- 
* *%akov, 1898.— Carl, 1899, 1901 — Carpenter and Evans, 1899.— Wahloren, 
, 1899a, 1900a. — Skorikow, 1900.— Willem, 1900.— BOrner, 1901<f. — Kraus- 

^auer, 1901.— Axelbon, 1905a, 19056, 1906.— (Axklson) Linnaniemi, 
1907.— Shoebotham, 1914. 

Achrfhitcs humicola Meinert, 1896. 

Hypogastrwra viatica (Axelson) Linnaniemi, 1911, 1912. 
i 

Uniform dark blue. Eyes (fig. 82), eight on each side. Post- 
antenn|l organs (fig. 83) small, scarcely larger than one of the eyes, 
with four or 'five peripheral tubercles. Antennae shorter than the 
head, tyith segments as 6:5:7:7 in relative lengths. Fourth antennal 
segment with four or five olfactory hairs. Abdomen slightly dilated. 
Unguis (fig. 84) long, slender, feebly curving, minutely unidentate 
two-fifps from the apex. Unguiculus half as long as unguis; 
proximal half with a broad suboblong lamella; distal half acicular. 
Tenent. hairs davate; 3, 3, 3 or sometimes 2, 3, 3; the middle hair 
longer than the other two. Rami of tenaculum quadridentate. 
Dente% three times as long as mucronos. Mucrones (figs. 85, 86) 
subovate in lateral aspect, with apical third falcate and outer lamella 
proxiiqally broad and rounded, distally excavate. Anal spines 
(fig. 87) one-fourth to two-fifths as long as hind ungues, curving, on 
prominent adjacent papillao, which are about one-third as long as 
the spines. Clothing of numerous setae (fig. 88), short and curving, 
or longer, stout and stiff ; the latter often feebly denticulate. Length, 
2 mm. 


The tooth of the unguis is often absent. The outer lamella of the 
mucro varies considerably in form. 

This species was reported from California by Sch6tt) ’915, p. 23; 
’96a, p. 186), who said that the specimens from that State agreed 
fallal with those of Sweden. I have never seon North Amorican 
specimens of this species; hence have made my description and 
%0ies from 16 European examples that I have received from Dr. 
C. Sch&ffer. 

M IchortUes viaticus is a widely distributed spocies, occurring through- 
out* Europe, in Siberia, Greenland, and other Arctic localities, North 
America, Argentina, and silbantarctic South America. 

California. — San Francisco, B. Eisen (Cal. Acad. Sci.). 

ACHORtJTES GUTUkXRI, ntw iptckt. 

Plate 14, figs. 83-94. 


AchoruUi longitpinuM Tullbbro, Guthrie, 1903. 

Dark blue. Eyes, eight on each side. Postantennal organs (fig. 
89 ) with four peripheral tubercules. Antennae shorter than the 
head. Sense organ of third antennal segment as in figure 90. 
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Unguis (fig. 91) unidenlate near the middle of the inner margin. 
Unguiculus about half as long as unguis, with rounded or suNpblong 
basal lamella and with apical two-thirds tapering to a point, fRanent 
hair single, unknobbed. Mucrones two-fifths as long as dentes, 
almost as long as hind ungues, somewhat Blipper-ehaped, the outer 
lamella having a prominent obtuse angle, as in figure 92. Anal 
spines (fig. 93) long, exceeding the hind ungues in length, Mender, 
curving, separated basally. Clothing (fig. 94) of short curving setae 
and short stiff hairs. Length, 1 mm. 

This species rof erred to A. longispinus Tullberg by Guthrie, is 
distinct from that species, as I have found by comparing 20 of 
Guthrie’s specimens with 6 Spitsbergen examples of longispinus 
given to me by Doctor Schaffer. In longispinus the mucrones are 
spoon-shaped and tuberculate, and the body setae differ from those 
of this species in form, number, and arrangement. 

A. guthriei is allied to A. bengtssoni Agren (’04, p. 2) in the form of 
the mucrones; but the latter species is olive brown, with short anal 
spines, apically swollen dentes, eversible sac between tho third and 
fourth antennal segments, and other characters different from those 
of this species. 

A. guthriei is also related to but evidently distinct from A. 
sigiUatu8 Uzel (’90, p. 70). 

The preceding description is based on 20 of Guthrie’s specimens 
(slide No. 135d, Univ. of Minn.), collected by him Afigust 23, 1899, 
at Lake Pepin, Minn., where they occurred by hundreds on the sur- 
face of a pool of water. 

The cotypos of A. guthriei axe in the collection of tho University of 
Minnesota. 

ACHORTTTSS PSEUD ARMATUS, new epeclM. 

Plate 14, figs. 95-100; plate 15, figs. 101-103. 

Black or mottled dark blue. Eyes, eight on each side (fig. 95). 
Poetantennal organs (fig. 95) with four peripheral tubercles and a 
conspicuous round “Nebenhdcker”; the two anterior peripheral 
tubercles are twice as long as the posterior ones. Antennae subefual 
to head in length. Olfactory hairs of fourth antennal segment 
(fig. 96) seven in number — two outer, two inner, and three donaL 
Sense organ of third antennal segment as in figure 97. There isino 
eversible sac botween the third and fourth antennal segments. 
Unguis (fig. 98) long, slender, slightly curving, unidentate near the 
middle of the inner margin; lateral mar gins each unidentate one- 
third from the base. Unguiculus extending half as far as the unguia, 
with rounded basal lamella and acuminate apical half. One long 
tenent hair, feebly davate. Dentes stout, apically rounded. 
Mucrones (figs. 99, 100) three-fifths as long as dentes, in form much 
like those of armaius, but with the outer lamella terminating dis tally 
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in a laae toothlike thickening. Anal spines (figs. 10 1, 102) long, 
but sh|fter than hind ungues, slightly curving, on short contiguous 
papill|ii which are one-seventh as long as the spines. Clothing 
(fig. 101) of minute curving setae with one transverse row of long 
stiff hafts on each of the first six segments and many such hairs on 
the las# three segments; the long hairs being often minutely serrate. 
Length,' 1.6 mm. 

This species might easily be mistaken for armatus Nicolet, at first 
glance, on account of the general similarity in mucrones, claws, and 
anal spines. It differs from armatus , however, in the following 
particulars: the toothliko thickening of the outer lamella of the 
mucro; anal spines shorter than the mucrones; anal papillae short 
in relation to die spines; dentes rounded apically; eversible antennal 
sac absent; character of antennal sense organs; form of postantennal 
organs; form of basal lamella of unguiculus; type of clothing. In 
armatus, it should be added, the infra-anal lobes are small; in 
pseudarmatus they are large (compare figs. 101 and 114). 

California. — Claremont, Gillett. 

British Columbia. — Kaslo, J. W. Cockle. 

Cotypes. — Cat. No. 19901, U.S.N.M. 


ACHORUTBS ARMATUS Nicolet 
Plate 7, fig. 2; plate 15, figs. 104-113; plate 16, figs. 114-117. 

Podwra armata , Nicolet, 1841. 

Aehorutes armatus Gervais, 1844.— Nicolet, 1847.— Lubbock, 1868, 1873, — 
Tullberg, 1871, 1872, 1876.— Parona, 1879, 1882, 1888, 1895.— 1 TCmOsvjUy, 
1883. — Oudemans, 1890. — Uzel, 1890, 1891.— MacGillivray, 1891. — SchOtt, 
18916, 1894a, 1896a, 1902.— Moniez, 1894 — Dalla Torre, 1895.— Reuter, 
1895.— Meinert, 1896. — Schaffer, 1896, 1897, 1900a, 19006. — Carpenter, 
1897.— Lib-Pbttersen, 1897, 1898.— Poppe and Schapfer, 1897.— 

Scherbakov, 1898, 1899.— Carl, 1899, 1901.— Carpenter and Evans, 1899. — 
Wahloren, 1900a.— BOrner, 1901d.— Krausbauer, 1901.— Willem, 1902.— 
Agren, 1903, 1904.— Axelson, 1905a, 19056, 1906.— (Axelson) Linnaniemi, 
1907, 1909.— Colunge and Shoebotham, 1910.— Imms, 1912.— Shoebotham, 
1914. 

Aehorutes boletivorus Packard, 1873.— MacGillivray, 1891.— Dalla Torre, 
1895.— Guthrie, 1903. 

Aehorutes marmoratus Packard, 1873.— MacGillivray, 1891.— Harvey, 1893. 

Aehorutes texensis Packard, 1873 — MacGillivray, 1891.— Dalla Torre, 1895. 

Aehorutes pratorum Packard, 1873.— MacGillivray, 1891.— Dalla Torre, 1895. 

Hypogastrura armata (Axelson) Linnaniemi, 1911, 1912.— Oaroli, 1914. 

Very variable in coloration. General color vin&ceous, pale violet, 
gjpenish gray, or dark blue. One variety is canary yellow marbled 
with lavender, with two dorsal stripes of the latter color. The 
dirsum is commonly mottled or marbled, and the pleura and sternum 
pale yellow with round spots made by hypodermal nuclei. A large 
htterocular spot occurs. Ocular patches conspicuous, black, hemi- 
spherical. Eyes eight on each side. Postantennal organ (figs. 104, 
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105) large, with four unequal peripheral tubercles. Antennatshcrter 
than the head; segments in relative lengths as 5: 4: 5: 6; fotlrth seg- 
ment with seven olfactory hairs: two outer, two inner, an* three 
dorsal (fig. 106). Sense-organ of third segment os in figife& 107. 
Between the third and fourth antennal segments is a large Ventral 
eversible bilobed sac (fig. 108). Body stout; abdomen feeblyfeilated. 
Unguis (fig. 109) long, slender, slightly curving, unidentate Afear the 
middle of the inner margin; lateral margins each unidentate one- 
fourth from the base (fig. 110). Unguiculus with suboblong basal 
lamella and setaceous apex, extending about as far as tho tootjk of the 
opposite claw. One long tenent hair, unknobbed. Dentds stout, 
subcylindrical. Mucrones (figs. 111-113) half as long as dentes, api- 
cally rounded ; inner lamella narrow, simple ; outer lamella with a large 
subtri angular dorsal lobe. Anal spines (figs. 114-116) long,* a little 
longer than the ungues in adult specimens, slender, curving, en large 
contiguous papillae, which are one-third to one-half as long*as the 
spines. Clothing (fig. 117) dense, consisting of abundant short curv- 
ing setae and numerous long hairs and setae, which are frequently 
serrate. Length, 1.5 mm. * 

In small specimens the anal spines are shorter than the ungiiea and 
straight. One of my specimens had three fully developed anal spines, 
there being an accessory median spine in front of the other two; this 
variation occurs in several species of the genus. 

The two following varieties have been found in Europe but not as 
yet in this country: var. inermis Axelson (’056), in which anaf spines 
and papillae are absent; and var. cusyidatus Axelson (’056), in which 
the seta of the unguiculus extends almost beyond the unguis and is 
bent distally. 

Specimens from the United States agree with European examples, 
as both Dr. Schaffer and myself have found. 

The cotypes of Achorutea boletivorua Packard (’73) in the Museum 
of Comparative Zodlogy, Cambridge, Massachusetts, are A. armatua 
Nicolet. Those that I studied there were labeled “Brunswick, Me., 
Sept. 10;” the specimens reoorded by Packard from Salem, Massa- 
chusetts, being absent from the collection. 

The cotypes of Achorutea marmoratua Packard (’73) were also 
missing; but Packard’s description of this species evidently applies 
to the lilac-colored variety of A. armatua that I used to find in abun- 
dance in eastern Massachusetts. 

Packard’s (’73) description of Achorutea texenaia also applies fo 
A. armatua so far as it goes. The cotypes of texenaia consist, however, 
of two specimens of armatua and four of another species of Achorutea, 
short-spined and apparently undescribed, which can not be fully 
described at present without sacrificing some of the ootypes. I hope 
to get some' more specimens of this species from Texas. 
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Paclpxd’s (’73) Achorutea pratorum is simply a color variety of 
armatuta, as I have found by an examination of his cotypes from 
Orontf, Maine, those from Brunswick being absent from the collection 
in Cambridge, Massachusetts. 

The species referred to Achorutea loletivorua Packard by Guthrie 
(’03) is armatua, as is evident from his description and from some of 
his specimens that I have studied. 

Achorutea armatu8, one of the most abundant species of its genus, 
occurs in large colonios in a great variety of situations: under the 
loose moist bark of logs, on damp soil under wood or dead leaves, 
underground among the roots of grasses or other plants, in moss, on 
pools of fresh water. This species is the one commonly found on 
fungi, particularly agarics, though it occurs on Boletus, Polyporua, 
Morchella, and other genera as well. 

In Massachusetts there aro three annual generations and possibly 
four. During one season I followed the development of three succes- 
sive colonics in the same spot (under the bark of an elm log) ; they 
matured, respectively, late in May, early in July, and late in August, 
at intervals of about six weeks. The species may be found, however, 
in all stages of its growth, at any time from April to October, in Mas- 
sachusetts. There it passes the winter in the egg. 

Achorutea arnwtu8 is one of the most widely distributed species of 
Collembola. It occurs in all parts of Europe, in Siberia, Spitsbergen, 
Greenland, northern Africa (Tripoli), Sumatra, Ceylon, New Zealand, 
Brazil, Paraguay, Uruguay, Chile, and doubtless throughout the 
United States. 

Maine. — Brunswick, September 10, A. S. Packard, jr. (M. C. Z.). 
Orono, July, A. S. Packard, jr. (M. C. Z.). Orono, April, May, June, 
September, F. L. Harvey. 

New Hampshire. — Franconia, Mrs. A. T. Slosson. 

Massachusetts.— Arlington, April 12, June, August 2, September 9, 
19. Cambridge, March 8, 15, 23 (in a greenhouse on those dates), 
May 2, 4, 7, 15, June 1, 8, 11, 16, July 16, August 21, 28, September 11. 
Lexington, May 10, September 18. Waltham, May 3, September 6. 

New York. — Ithaca, April 14, A. D. MacGillivray. Varna, March 
27, N. Banks. 

Pennsylvania. — Harrisburg, H. A. Surface. 

Ohio. — Salem, March 21, A. D. MacGillivray. Salineville, Feb- 
ruary 22, A. D. MacGillivray. Yellow Springs, August 20. 

Illinois.— Urbana, April 13, 30, July 16, August 1, October 15. 
White Heath, May 8. 

Missouri— Columbia, February, C. R. Crosby. Olden, April 5, 
E. P. Taylor. 
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Minnesota. — J. E. Guthrie (Univ. Minn.). 

Colorado. — Fort Collins, June 10, C. F. Baker. 

California. — L. M. Bremner (Stanford Univ.). Claremont^ Feb- 
ruary 13, E. O. Essig. Berkeley, G. Eisen (Cal. Acad. Sci.). 

Texas. — Waco, G. W. Belfrage (M. C. Z.). 

Canada. — Amprior, Ontario, September, C. MacNamara. 

Cuba. — Santiago de las Vegas, W. T. Home. 

Submenus SCHOTTKLLA Schaffer. 

Schdttella Schaffer, 1896. 

Schdttella Bornkk, 1901c/. 

KEY TO SPECIES OF SCHDTTELLA. 

Anal spines one-fourtli as long as hind ungues; ungues utiidentate; tenent hairs $, 4, 4. 

uniunguiculatus , p. 494. 

Anal spines minute; ungues untoothed; tenent hairs 2, 2, 2 glasgowi , p. 494. 

ACHORUTES (SCHDTTELLA) GLASGOWI, new tpeclee. 

Plate 16, figs. 118-126. 

Dark bluo. Eyes, eight on each side. Postantennal organs (fig. 

118) with four peripheral lobes, confluent basally. Antennae cyfin- 
drical, subequal to the head in length; segments in relative lengths 
as 7:10:12:15. Olfactory hairs of fourth antennal segment (fig. 

119) seven in number: three outer, three inner, and one dorsal. 
Sense-organ of third antennal segment as in figure 120. Unguis (fig. 
121) stout, feebly curving; innor margin untoothed; lateral margins 
each unidentate two-thirds from the base. Unguiculus absent, repre- 
sented by a minute setaceous projection. Tenont hairs two, long, 
knobbed. Dentes with four dorsal setae (fig. 122). Mu crones (figB. 
123, 124) five-sevenths as long as dentes, simple, gradually tapering. 
Anal spines (fig. 125) two, minute, conical, separated, on minute 
papillae. Clothing (fig. 126) of stout curving Betae, the larger of 
which are feebly serrate. Length, 1 mm. 

Blauvelt, New York, March 17, May 13, 1914. Taken from old 
mines of Agrilus sinuatus in pear, by Dr. Hugh Glasgow, after whom 
the species is named. 

Cotypes.— Cat. No. 19902, U.S.N.M. 

ACHORUTES (SCHDTTELLA) UNIUNGUICULATUS TuUberg. 

Plate 17, figs. 127-136. 

Achorutes ununguiculatus Tullberg, 1869, 1871, 1872.— SchOtt, 1894. 

Achorutes uniunguiculatus Meinert, 1896.— (Axelson) Linnaniemi, 1907. 
Schdttella uniunguiculata Schaffer, 1896, 1900a, 19006.— Krausbaubr, 1901. 
Schdttella ununguiculata Scherbakov, 1898. 

Achorutes (Schdttella) uniunguiculatus Axelson, 1905. 

Hypogastrura (Schdttella) ununguiculata (Axelson) Linnanibhi, 1912. 

Dark blue % Eyes (fig. 127), eight on each side. Postantennal 
organ (fig. 128) with four peripheral lobes, which are hemispherical! 
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subeqjgtt, and basally confluent, the organ being smaller than one of 
the ew^s. Antennae shorter than the head ; first three segments sub- 
equa^ in length. Fourth antennal segment with five short stout 
olfactory hairs; three outer and two inner. Sense-organ of third 
ant$mal segment as in figure 129. Unguis (fig. 130) stout, feebly 
curying, unidentate. Tenent hairs 3, 4, 4, knobbed. Rami of tcna- 
cufaim tridentate. Dens (fig. 131) with five setae. Mucro (figs. 132, 
133D three-fifths as long as dens, minutely tuberculate, elongate- 
triangular, apically projecting and rounded, with a prominent ven- 
tral lobe about one-third from the base. Anal spines (figs, 134, 135) 
two, small (one-fourth as long as hind unguis), conical, curving for- 
ward, on separated papillae, which are longer than the spines. Cloth- 
ing (fig. 136) of sparse short curving setae. Length, 1 .3 mm. 

On one specimen the left postantennal organ showed five peripheral 
lobes, an abnormal condition. 

I sent specimens of this form to Walter M. Linnaniemi, of Finland, 
who replied that they agreed in all essential characters with the 
European SchdtteUa uniunguiculata, the only difference being that the 
outicular tubercles seemed to be somewhat larger in our specimens 
than in his. Ho kindly sent me a European example of the species, 
from which I was able to confirm my determination of the American 
form. 

I have found this species in large colonies at the base of apple, 
maple, and hackberry trees. 

Illinois. — Urbana, April 16, May, October 6. Savoy, October 26. 

Genus XENYLLA Tullberg. 

Xcnylla Tullberg, 1869. 

Eyes five on each side. Postantennal organ absent. Unguiculus 
absent. Furcula small, not reaching the ventral tube. Dens and 
mucro confluent in some species. Anal spines two, small; present in 
most species. 

XET TO SPECIES OP XENYLLA. 


Dens and mucro confluent maritima, p. 498. 

Dens and mucro demarcated by an articulation. 

Apex of mucro simple, not strongly booked. 

Anal spines large, one-fourth as long as hind unguis baconae, p. 496. 

Anal spinas minute. 

Lamella of mucro broad (fig. 154); unguiculus represented by a rounded 

tubercle wtlchi, p. 497. 

Lamella of mucro narrow (fig. 141); vestige of unguiculus 

absent - humieola, p. 496. 

Apex of mucro strongly hooked (fig. 161) graeilii, p. 497. 
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XBlfYLLA HUMICOLA (O. Fibridoi) Tmmg. 

Plate 17, figs, 137-142. 

Podura humicola 0. Fabricius, 1780. 

Achorutes humicola Lubbock, 1873. . 

Xenylla humicola Tullberg, 1876.— -MacGillivkay, 1891.-— Dalla 1%rrb, 
1895.-— Reuter, 1895. — SchXfker, 1896, 19006.— 'Carpenter and E^ans, 
1899.— Skohikow, 1900.— Wahlgren, 1900a, 19006.— Krausbauer, 10&L— 
Agren, 1903. — Davenport, 1903. — Axelson, 1905, 1906. — (Axel|on) 
Linnaniemi, 1907, 1909, 1911, 1912. 

Xenylla maritime Meinert, 1896. 

Dark blue. Eyes five on each side (fig. 137). Antonna© slightly 
shorter than the head. Fourth antennal segment with four or five 
olfactory hairs— three or four lateral and one dorsal. Unguis (fig. 
138) curving, with inner margin unidentat© one-third from apex. 
Tenent hairs two, knobbed. Tenaculum tridentate on each branch. 
Manubrium with a deep median-longitudinal ventral furrow. Dens 
a little longer than mucro, with two dorsal setae (fig. 139). Mucro 
clearly articulated with dons, slightly longer than hind unguis, 
gradually tapering (figs. 140, 141), apically rounded, with a narrow 
lamella terminating before the apex, and with a sharp ventral in- 
cision about one-third from the base. Anal spines two (fig. 142), 
minute, conical, straight? on minute papillae separated from each 
other. Clothing of sparse short curved setae, with a few longer 
bristles, some of the larger setae being denticulate. Maximum 
length, 1.5 mm. (2 mm., Schaffer). 

The North American specimens that I have studied happened to 
be somewhat smaller than European examples, of which I have 
received 27 from Doctor Sch&ffor, but agreed with them in every 
other respect. 

Massachusetts. — Revere, August 23, abundant under a board on a 
salt marsh. 

New York.— Cold Spring Harbor, Long Island, C. B. Davenport. 

Ontario, Canada. — St. Thomas, August; Toronto, December (Div. 
Ent., Ottawa). 

XEIfYLLA BACONAS, ntw sptetot. 

Plate 18, figs. 143-149. 

.Blackish blue; antennae, legs, and furcula violet. Eyes five on 
each side. Antennae subequal to head in length. Sense-organ of 
third antennal segment as in figure 143. Unguis (fig. 144) slender, 
untoothed. Tenent hairs two, knobbed, extending almost to the 
apex of the unguis. Furcula not extending to the apex of the 
abdomen. Dens and mucro clearly demarcated by an articulation 
(fig. 145). Dens with two dorsal setae. Mucro (fig. 146) four- 
fifths as long^as dens, subequal to hind unguis in length, gradually 
tapering, apically rounded, with a sharp ventral incision one-third 
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from thie base, and without a lamella. Anal spines (fig. 147, 148) 
two, minute, about one-fourth as long as hind unguis, feebly curving 
forward, on low separated papillae. Clothing (fig. 149) of sparse 
short curving setae with fewer longer and stiff setae, the largest 
setae often being minutely serrate. Length, 1.5 mm. 

California. — Claremont, in great numbers on pools of water in a 
newly plowed field after a rainstorm, Gertrude A. Bacon, after whom 
the species is named. 

Cotype8. — Cat. No. 19903, U.S.N.M. 

XENYILA WBLCHI, new specie*. 

Plat* 18, figs. 150-157. 

Pale violet or grayish ; pigment mottled. Eyes five on each side. 
Antennae slightly shorter than the head. Sense-organ of third 
antennal segment as in figure 150. Unguis (fig. 151) unidentate, 
minutely tuberculate. Unguiculus represented by a rounded tubercle. 
Tenent hairs 1,2,2, knobbed. Rami of tenaculum tridentate. Dens 
and mucro demarcated by an articulation (figs. 152, 153); dens with 
two setae. Mucro (figs. 153, 154) three-fifths as long as dens, 
distally produced and curving, apically rounded; inner lamella 
broad, terminating before the apex, minutely tuberculate. Anal 
spines (figs. 155, 156) two, minute, separated, curving slightly 
forward. Clothing (fig. 157) of sparse short curving setae. Length, 
0.9 mm. 

There is Bomo variation in the form of the mucro, as will be seen 
from figures 153 and 154; furthermore, the tooth of the unguis is 
sometimes absent. 

Manhattan, Kansas, January 4, in enormous numbers on mush- 
room beds in a greenhouse. Collected by Dr. P. S. Welch, after 
whom the species is named. 

Walnut, Kansas, in immense numbers on the ground, E. P. Taylor. 

Chicago, Illinois, August 14, on walls of carnation house, J. J. 
Davis. 

Cotype8. — Cat. No. 19904, U.S.N.M. 

xsirruA oracois oiiauto. 

Plat* 19, Urb. 168-161. 

Xenylla gracilis Guthrie, 1903. 

‘ ‘ Rather dark blue above, paler beneath. Body slender, fusiform, 
head narrow in front, becoming broader between the eyes and then 
narrowing again. Thorax narrower than the head. Abdomen gradu- 
ally broadening posteriorly till the fourth segment, after that nar- 
rowing rather abruptly, the fifth and sixth segments being much 
narrower. The sixth is blunt on the end, and bears two supra-anal 

' 10000* — Proc.NJM.vol.50 — 18 82 




498 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. 50. 

spines (figs. 158, 169) on separated papillae, the spines not longer 
than the papillae themselves. Claws short, unarmed, tibiae with two 
clavate hairs. Ocelli (fig. 160) placed as usual in this genus. Anten- 
nae hardly longer than the head. The second, third, and fourth seg- 
ments about equal and somewhat longer than the first. The third 
and fourth are broad. The mucro (fig. 161) is of a different form from 
any described or figured so far, the recurved hook at its end being 
quite characteristic of the species. The dentes and mucrones together 
are about one-third longer than the claw. Length, 0.9 mm. Taken 
rather rarely in damp places under boards along the Mississippi bot- 
tom lands, where they live socially.” 

Minnesota. — J. E. Guthrie (Univ. of Minn.). 

This description and the accompanying figures have been copied 
from Guthrie, as 1 have not seen specimens of the species. 

XENYLLA MARITIMA Tullberg. 

Plate 19, figs. 162-166. 

Xcnyllamaritima Tullberg, 1869, 1871, 1872.— Lubbock, 1873.— Brook, 1883.— 
MacGillivray, 1891. — SchOtt, 18916, 1894a. — Uzel, 1891. — Schaffer, 
1896. — Poppe and Schaffer, 1897. — Lie-Petterren, 1898. — Scherbakov, 
1898. — Carl, 1899.—' Wahlgren, 18996.— BOiiner, 1901</ — Krausbauer, 
1901. — Agren, 1903. — Carpenter and Evans, 1904. — Axklson, 1905, 
1906.— (Axelson) Linnaniemi, 1907, 1912. — Caroli, 1914. 

Grayish blue. Eyes five on each side. Antennae slightly shorter 
than the head. Fourth antennal segment with four olfactory hairs: 
three lateral and one dorsal. Unguis (fig. 162) stout, without teeth 
or with a single small tooth. .Tenent hairs two, knobbed. Rami of 
tenaculum tridcntate. Manubrium with a deep median-longitudinal 
ventral furrow. Dens and mucro confluent (fig. 163) ; dental region 
with two setae; mucronal portion with a blunt apical hook, an ante- 
apical notch, and a narrow lamella. Anal spines two (figs. 164, 
165), small, stout, curving slightly forward, on broad contiguous 
papillae. Clothing (fig. 166) of sparse curving setae, some of which 
are denticulate. Length, 1.5 mm. 

Xenylla maritima, which occurs in most parts of Europe and in 
northern Africa, has been recorded from California by Schfltt 091, 
p. 24). I have seen no American examples of this species, but have 
studied 14 European specimens which I received from Dr. Caesar 
Schaffer. 

California. — About 30 specimens, Dr. Gustav Eisen (Zool.. Mus. 
Upsala). 

Tribe PSEUDAOHORirrnn B toner. 

Pseudachorutini Borner, 1906. 

KEY TO GENERA OF PSEUDACHORUTINI. 


1. Furcula present 

Furcula absent; unguiculus absent 5 , 

2. Anal spinerabeent ’ 

Anal spines present 
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3. Eyes eight on each side; lamella of mucro simple . .PseudachonUe* Tullberg, p. 500. 
Eyes five on each side; lamella of mucro with oblique pocketlike lobes. 

OdonUlla Schaffer, p. 502. 

4. Anal spines three; unguiculi and postantennal organs absent; furcula short and 

weak; mucro hooked; eyeB usually eight (sometimes five) on each side. 

Friesea Dalia Torre, p. 499. 

Anal spines two; unguiculi and postantennal organs present; mucro lamellate; 
eyes five ou oach side Xcnyllodea Axelson. 

5. Postantennal organs present 6. 

Postantennal organs absent 7. 

6. Eyes five on each side or none; mouth parts not greatly reduced, not projecting 

in a cone; maxilla distally toothed Anurida Laboulbfcne, p. 503. 

Eyes two or four on each side; mouth parts greatly reduced, projecting in a short 
cone; maxilla stilettolike, untoothed Micranurida B6mer. 

7. Eyes two or three on each side or none; mouth parts greatly reduced; projecting 

in a cone Puranura Axelson, p. 506. 

Tho genus Brachysius MacGillivray ('936, p. 317) is evidently syn- 
onymous with Pseudachorutes Tullberg. I have not seen specimens 
of Brachysius dilatatus MacGillivray, the cotypes of which have been 
misplaced, and in tho absence of data in regard to the mucronos and 
ungues can not place the species at present. 

Genus FRIESEA Dalia Torre. 

Triaena Tullbero, 1871. 

Frietca Dalla Torre. 1895. 

Eyes 16. Postantennal organs absent. Antennae four-segmented. 
Mandible without molar surface. Head of maxilla simple. Ungui- 
culus absent. Furcula short, weakly developed; mucro hooklike. 
Anal spines three. Anal segment small; supra-anal valve rounded, 
semi-globose. Body without segmental tubercles. Cuticula tuber- 
tuberculate. 

FRIESEA CALDAR1A Guthrie. 

Plate 19, figs. 167, 168. 

Frieda oaldarut Guthrie, 1903. 

“ Purplish blue above, paler beneath. Eye spots conspicuously 
black. Body short and thick, with antennae, legs, and furcula to 
correspond. Head triangular in outline as seen from the side. Claw 
rather short and stout, tibiae with two clavate hairs nearly as long 
as the claw. The fifth and sixth segments of the abdomen bear 
dorsally several clavate hairs. The furcula is more rudimentary than 
in any other genus, the manubrium being very short and broad, the 
mucrones hooked at the end, and two-thirds as long as the dentes. 
Dentes and mucrones together are but little longer than the larger 
anal horns. The three anal horns (fig. 167) are situated in a triangle, 
the hindmost one being median and somewhat smaller than ther other 
two. Each one is set on a short papilla (fig. 168). There is present 
a well-developed tenaculum, with two-toothed blades much as in 
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Acharutes. The skin is thickly covered with small conical chitinous 
tubercules. Length, 0.75 mm. 

“Under boxes and plant jars in university greenhouse, where the 
dirt is quite moist/ * 

Minneapolis, Minnesota, J. E. Guthrie (Univ. of Minn.). 

I have never seen this species, hence have simply copied Guthrie's 
description and figures. Linnaniemi ('12, p. 58) says it is rather 
likely that Guthrie's species is his Friesea daviseta , described in 1900 
(Axelson, '00, p. 112). 

Genus PSEUDACHORUTES Tullberg. 

Paeudachorutes Tullberg, 1871. 

Eyes eight on each side. Postantcnnal organs usually present, 
with 6 to 20 peripheral tubercles. Antennae conical, four-segmented. 
Mouth parts reduced, suctorial, projecting in a cone. Unguiculi 
absent. Furcula present, not extending to the ventral tube. Anal 
spines absent. Cuticula tuberculate. 

KEY TO SPECIES OF PSEUDACHORUTES. 

Dark blue or grayish blue throughout; postantennal organs oval. 

Mucrones elongate triangular; ungues untoothod; foment hairs absent; post- 
antennal organs with 20 to 25 peripheral tubercules compltxus, p. 501. 

Mucrones subcrescentic; ungues unidentate; one elavate tenent hair; postantennal 

organs with 10 or 11 peripheral tubercles lunatua, p. 501. 

Pale purple; mesothorax and last two body segments pale orange; postantennal organs 

round aureo/a8ciatu8 , p. 600 . 

PSEUDACHORUTES AURBOFASCIATUS Harvey. 

Plate 19, figs. 169-173. 

Gnnthoccphalus awreofaacialus Harvey, 1898. 

Pale purple above, excepting the mesothorax and the last two 
abdominal segments, which arc pale orange. Eyes (fig. 169) eight 
on each side. Postantennal organ (fig. 169) with 12 to 15 peripheral 
tubercles arranged in a rosette. Antennae subequal to head in 
length (excluding the mouth parts), not approximate basally, with 
segments as 10:9:10:12 in relative lengths; third and fourth segments 
subconfluent. Buccal cone long (fig. 170). Ungues (fig. 171) stout, 
strongly curving, with one or two teeth behind the middle of the 
inner margin. Tonent hairs absent. Furcula short and stout. 
Mucrones half as long as dentes, spoon-shaped (fig. 172). Cuticular 
tubercles larger and more pointed on the last two abdominal seg- 
ments than elsewhere. Long stout blunt curving hairs (fig. 173) 
occur sparsely on the head, numerously on the last three abdominal 
segments, and in a single transverse row on each of. the first six body 
segments. Length, 1.6 mm. 
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My additions to Harvey's description have been made from a study 
of two of the cotypes. 

Described originally from five cotypes, found on a decorticated 
log in low damp woods, Orono, Maine, September, 1897, by F. L. 
Harvey. 

PSEUDACHORUTES COMPLEXES MacOMfrny. 

Plate 20, figs. 174-180. 

Qnathocephalua complerus MacGillivray, 1893 b. 

Dark blue, with a lateral row of pale spots. Head Btrongly pro- 
duced between the antennae. Eye patches black, small, convex. 
Eyes eight on each side of the head (fig. 174). Postantennal organs 
(fig. 175) with about 20 to 25 peripheral tubercles arranged in an 
oval. Antennae (fig. 176) shorter than the head, basally approxi- 
mate, with segments as 12:9:8:12 in relative lengths; basal segment 
one-half broader than long; second three-quarters as broad as the 
first, cup-shaped; third and fourth each one-half as broad as the first 
and separated by an indistinct oblique suture; fourth segment 
rounded-conical. Mouth parts (fig. 177) suctorial, elongate, pro- 
jecting in a cone one-half as long as the head. Body stout, gradually 
dilating. Tibiotarsus with two large white spots; femur with one. 
Ungues (fig. 178) long, slender, uniformly tapering, strongly curving, 
untoothed, basally pigmented, shortest on the first pair of feet. 
Unguiculi absent. Tenent hairs absent. Furcula short, extending 
to the posterior border of the genital segment. Manubrium stout. 
Dentes (fig. 179) subcylindrical, with 11 or more large conical dorsal 
tubercles. Mucro (fig. 179) two-thirds as long as dens, elongate- 
triangular in lateral aspect, terminating in a small rounded upturned 
lobe. Anal spines absent. Antennae, logs, and furcula with many 
long stiff setae; anal and genital segments with numerous stiff setae 
of moderate length; remaining body segments almost naked, each 
with a single transverse row of short curving setae (fig. 180). Cuticula 
finely tuberculate. Length, 3-4 mm. 

The present description and figures of this species have been made 
from a single cotype sent to me by MacGillivray. 

Olympia, Washington, T. Kincaid. 

PSEUDACHORTJTX8 LUKATUS, MW ipadM. 

Plate 20, figs. 181-180. 

General color grayish blue; pigment blue, mottled, interspersed 
with close rounded pale spots; sternum, legs^ and furcula unpig- 
mented; antennae blue. Eyes (fig. 181) eight on each side; eye 
spots black. Postantennal organs (fig. 182) with 10 to 12 peripheral 
tubercles arranged in an oval. Antennae shorter than the head; 
third and fourth segments confluent. Mouth parts projecting in a 
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cone. Unguis* (fig. 183) stout, slightly curving, with inner margin 
unidentate one-third from the base. Tenent hair single, long, elavate. 
Tenaculum tridentate. Dentes Btout, swollen dorsally, with coarse 
dorsal tubercles (fig. 184). Mucrones (fig. 185) two-fifths as long as 
dentes, suborescentic, with large outer and inner lamellae and deep 
acute incision between the outer lamella and the apex. Clothing of 
sparse short curving setae (fig. 186), with longer and stiller setae on 
the posterior part of the abdomen. Length, 3 mm. 

Urbana, Illinois, May 9, in a damp log. 

Cotypes. — Cat. No. 19905 U.S.N.M. 

Genus ODONTELLA Schaffer. 

Odontella Schaffer, 1897. — Agkkn, 1904. — Bornf.r, 1909 — (Axels on) Lw- 
naniemi, 1912. 

Xenyllodes Axelson, 1903a (pari). 

Body stout. Mouth parts suctorial, projecting in the form of a 
cone. Eyes five on each side. Postantennal organ with four (five 
in O. {hmima Bornei;) peripheral confluent lobes. Antennae shorter 
than the head, four-segmented. Unguiculus absent. Furcula not 
reaching the ventral tube. Mucro with two pocketlike dorso-lateral 
lobes. Anal spines absent, or represented by two or more modified 
abdominal tubercles. Integumentary tubercles coarse, tooth or thorn- 
like. 

ODONTELLA EW1NGL MW (pada*. 

Plate 21, figs. 187-197. 

Eye patches black, oval. Eyes (fig. 187) five on each side. Post- 
antennal organ (fig. 188) with four peripheral confluent lobes, of 
which the posterior is shorter than the others. A median pseudo- 
cellus occurs near the postero-dorsal margin of the head. On each 
side of the head are six to eight stout conical spines (figs. 189, 190). 
Antennae shorter than the head, stout; segments as 2: 3 : 2 : 2 in rela- 
tive lengths; the two basal segments four times as broad as long and 
contiguous. Buccal cone (fig. 190) half as long as the head. Several 
Btout conical spines, similar to those of the head, occur on each of 
the legs ; there being one on each trochanter and one on each femur 
(fig. 191). Long outstanding hairs occur on the legs, as in figure 
191. Tibiotarsus divided into two segments by an obsolete suture 
(fig. 191). Unguis (fig. 192) stout, with a long Blender tooth at the 
base of the inner margin, and a pair of prominent basal lateral teeth 
(fig. 193). Dentes styut, bearing dorsally two setae and three stout 
spines (fig. 194). Mucrones (fig. 194) almost as long as dentes, 
slightly longer than hind ungues; outer lamella modified to form 
two large oblique pocketlike lobes ; inner lamella narrow; apex spoon- 
like. Setae of the body (fig. 195) sparse, recurving, mostly short, 
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becoming longer on the posterior part of the abdomen. Integu- 
mentary tubercles (fig. 196) coarse, tooth or thornlike, largest toward 
the apex of the abdomen, longitudinally furrowed, the outlines of 
their bases forming tho characteristic patterns shown in figure 197. 
Anal spines represented by two slightly modified integumentary 
tubercles, as in figure 19G. Length, 2 mm. 

Described from 11 co types, Corvallis, Oregon, December 25, under 
wood on moist ground. Collected by Dr. Henry E. Ewing, after 
whom the species is named. 

Cotypes . — Cat. No. 19906, U.S.N.M. 

Genus ANURIDA Laboulb&ne. 

Achorutes, GuArin, 1836. 

Anoura Nicolet, 1847. 

Anurida Laboulb&ne. 1865. 

Aphoromma MacGillivray, [18935.] 

Anuridella, Willem, 1906. 

Eyes 1 0 or none. Postantonnal organ present ; peripheral tubercles 
several or many, arranged in a circle in most species. Mouth parts 
not projecting in a cone. Head of maxilla with three toothed 
lamellae. Mandibles without molar surface. Unguiculus absent. 
Furcula absent. Anal spines absent. Pseudocelli absent. Body 
without large segmental tubercles. Cuticular tubercles present. 

KEY TO SPECIES OP ANURIDA. 

Dark blue or bluish gray. Eyes 10. 

Postantonnal organB with 6 to 10 peripheral tuberclos, arranged in a circle, 

maritima , p. 503. 

Postantonnal organs with 17 to 40 peripheral tubercles, arranged in a regular 
or irregular ellipse. 

Peripheral tubercles 17 to 30; ungues slender, feebly unidentate 

or untoothed tullbergi , p. 504. 

Peripheral tubercles 30 to 40; ungues stout, strongly unidentate 

amorita , p. 505. 

White; eyes absent granaria , p. 506. 

ANURIDA MARITIMA OuSrin. 

Plate 22, Ggs. 198-202. 

Achorutes maritimus Guerin, 1836. 

Anoura maritima Nicolet, 1847. 

Anurida maritima Laboulb4ne, 1865.— Packard, 1873.— MacGellivray, 1891, 
18935, 1894.— ScHtiTT, 1894a, 18945 .— Dalla Torre, 1895.— SchXpfer, 
1896.— Carpenter and Evans, 1899.— Willem, 1900.— Evans, 1901a, 
1908 .— Davenport, 1908.— Imms, 1906. 

Lipwra maritima Lubbock, 1873. 

Rlmdrinh blue. Eyes (fig. 198) five on each, side. Poetantennal 
organs (fig. 199) with 6 to 10 peripheral tubercles arranged in a 
rosette. Antennae shorter than the head; last two segments con- 



604 


PROCEEDINGS OP THE NATIONAL MUSEUM. „ rou 50. 


fluent dorsally, distinct ventrally; sense-organ of third segment as in 
figure 200; subapical sense-organ of fourth segment large, trilobed. 
Unguis (fig. 201) slender, unidentate a little behind the middle of the 
inner margin or untoothed. One tenent hair, unknobbed. Clothing 
of abundant closely set setae (fig. 202) the larger setae denticulate. 
Length, 3 mm. 

In 1898 I sent Massachusetts examples of this species to Dr. 
Caesar Sch&ffer, who reported that they agreed with European 
specimens of Anurida maritima. 

Anurida maritima. is strictly a maritime species. It occurs abun- 
dantly on the seashore chiefly betweon tide marks, and at low tide 
may be seen crawling about on rocks, sand, seaweed, driftwood, etc., 
and feeding on dead mollusks or crustaceans. As the tide rises the 
insects burrow into the sand or crawl into crevices in rocks or other 
objects, and become submerged; the hairy clothing retaining a 
supply of air sufficient to enable these insects to survive under water 
until the tide falls; or even for several days if necessary. 

This collembolan, a most serviceable species for investigation, has 
been the subject of an important monograph by Imms (’06). 

In Europe, Anurida maritima has been reported from Sweden, Den- 
mark, Germany, Holland, Belgium, France, and Great Britain. In 
this country it is a common species along the Atlantic coast. 

Massachusetts. — Salem, A. S. Packard, jr. (M. C. Z.). Boston, 
July 28, August 3, 4, 8, 10, 11, 20, 25, September 1, October 20. 
Neponset, May 4, October 10, 20, November 20. Duxbury, Septem- 
ber 27, J. J. Skidmore. Buzzards Bay, J. E. Todd (M. C. Z.). Woods 
Hole, A. M. Claypole. Nantucket, A. S. Packard, jr. (M. C. Z.). 

New York. — Cold Spring Harbor, Long Island, C. B. Davenport. 

New Jersey. — A. E. Verrill. 

Florida. — E. LOnnberg. 

ANURIDA TULLBRRGI SebUtt. 

Plate 22, figs. 203-206. 

Anurida tullbergi SchOtt, 1891a, 1864a, 18946, 1902.— MaoGillivray, 1894. — 
Reuter, 1895. — Schaffer, I860.— Lie-Petterben, 1898. — Scherbakov, 
1898.— BBrner, 1901(2.— Carl, 1901.— Agren, 1903.— Guthrie, 1903.— 
Axelsoh, 1905a. — (Axelson) Linnaniew, 1907, 1912. 

Bluish black above, gray beneath; pigment in flecks or in a net- 
work on a yellowish-white ground. Eyes five on each tide. ' Post- 
antennal organ (fig. 203) with 17 to 30 (commonly 20 or 21) peripheral 
tubercles arranged in a more or less irregular ellipse. Fourth antennal 
segment with a dorsal subapical trilobed sense-organ, and with five 
olfactory hairs (fig. 204) as follows; Two outer, one upper, and one 
inner, and between the two outer a fifth hair one-third as long as the 
others. Third antennal segment with one distal dorsal olfactory 
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hair. Sense-organ of third antennal segment with two free rods, 
unprotected by either an integumentary fold or by guard-setae. 
Unguis (fig. 205) slender, usually unidentate, rarely untoothed, with a 
small toothlike projection at its base. No knobbed tenent hairs. 
Clothing of sparse short’ setae, interspersed with longer setae, the 
latter numerous on the posterior part of the abdomen. Cuticular 
tubercles very small. Maximum length, 3 mm. 

The preceding description is compiled from European authors for 
the most part; the only specimens that I have seen being two from 
the Guthrie collection, which were kindly sent to me by Prof. H. F. 
Nachtrieb. In these I could not, however, study the eyes, post- 
antennal organs, and antennal sense-organs, as the specimens were 
mounted permanently in balsam without depigmentation. 

In Europe this species occurs on the seashore under seaweed or 
wood, or on pools of water; and also inland under wood or stones and 
on pools of fresh water. 

Anurida tullbergi has been found in Norway, Sweden, Finland, 
Bussia, Germany, and Switzerland. 

In North America the species has been reported from Florida by 
Schdtt (’946) and by MacGillivray (’94), and from Minnesota by 
Guthrie (’03). 

ANURIDA AMORITA Folaom. 

Plato 7, fig. 3; plate 22, figs. 206-211. 

Anvrida amarUa Folsom, 19026.— Ax els on, 19036. 

General color bluish gray, due to the combined effect of indigo blue 
mottlings and the white ground color (fig. 3). The dorsum of each 
segment has two parallel broken blackish stripes (fig. 3). Eyes 
(fig. 206) five on each side, on blackish patches. Postantennal 
organs (figs. 207, 208) with 30 to 40 peripheral tubercles arranged 
elliptically or subelliptically. Antennae almost as long as the head; 
segments as 12:12:11:10, in relative lengths; first three segments 
dilated apically; fourth rounded conical, with a large subapical 
sense-organ (fig. 209) consisting of three contiguous bladderlike 
structures on a chitinous base. Body (fig. 3) elongate, abdomen 
gradually dilated. Ungues of mid and hind feet (fig. 210) gradually 
tapering from a broad base, slightly curving, strongly unidentate 
near the middle of the inner margin; ungues of fore feet (fig. 211) 
smaller and less tapering. No knobbed tenent hairs. Clothing of 
dense short curving setae, with a transverse* row of long hairs on 
each segment. Maximum length, 4.1 mm. 

Anurida amorita was collected at Kukak Bay, Alaska, by the 
Harriman Expedition, and has been reported from Siberia by Axelson. 
Cotypes. — Cat. No. 5437, U.S.N.M. 
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ANURIDA GRA1VASUA Nioolet. 

Plate 22, figs. 212-214. 

Anoura granaria Nioolet, 1847.— Lubbock, 1862, 1873. — MacGillivray, 1891. 

Anurida granaria Tullberg, 1869, 1871, 1872.— Dalla Torre, 1888. — Uzel, 
1890.— Scnttrr, 1894.— Reuter, 1895.— Schaffer, 1896, 1900.— Carpenter, 
1897, 1900. — Lie-Pettersen, 1897, 1898. — Carpenter and Evans, 1899. — 
Scherbakov, 1899.— Wahlgrkn, 1900. — Evans, 1901a. — Axelbon, 1905a.— 
(Axelbon) Linnaniemi, 1907, 1912. — Collinge and Shokbotham, 1910. — 
Shoebotham, 1914. 

Aphoromma granaria MacGillivray, 18936.— Willem, 1902.— Guthrie, 1903.— 
Wahlgrkn, 1906a* 

White. Buccal cone short. Eyes absent. Postantennal organs 
(figs. 212, 213) with 12 to 21 elliptical to ovate peripheral tubercles 
arranged in a rosette. Antennae shorter than the head, stout, conical, 
with segments subequal in length; fourth segment with eight short, 
stout, olfactory hairs. Abdomen scarcely dilated. Unguis (fig. 214) 
untoothed. No knobbed tenent hairs. Clothing of sparse minute 
curving setae and occasional longer setae, the latter most numerous 
on the head and the posterior part of the abdomen. Cuticular tuber- 
cles large. Maximum length, 1 .8 mm. 

My specimens of this species, collected in Neponset, Massachusetts, 
November 20, agree with a single European example that I received 
from Doctor Schaffer. 

This species occurs in such diverse situations as these: on the 
seashore under stones and wood; inland under stones, under loose 
bark, and in humus; in caves. 

Anurida granaria is widely distributed in Europe and is well known 
from the Arctic region, having been recorded from Siberia, Franz 
Josef Land, Spitzbergen, Jan Mayen Land, and Greenland. 

Genus PARANURA Axelson. 

B&rneria Axelbon, 1902. 

Paranwra Axelbon, 1902, 1912. 

Body stout; abdomen but little dilated; sixth abdominal segment 
small; supra-anal lobe semicircular. Segmental tubercles absent. 
Eyes three or two on each side, or absent (in the known species). 
Postantennal organs absent. Antennae conical, four-segmented; 
fourth segment with terminal sense-tubercles and with olfactory 
hairs; third segment with a pair of sense-papillae and two guard setae. 
Mouth-parts piercing-suctorial, projecting forward in a short sharp 
conical tube; mandibles without a molar surface, and with three or 
more incisive teeth; maxillae and paraglossae apically styliform. 
Unguiculus absent. Ventral tube short and stout. Tenaculum 
absent. Furcula, anal spines, and anal papillae absent. Cuticula 
tuberculate. * 
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I have enlarged the description of the genus in order that it may 
include the eyeless species described here. This genus has hitherto 
been found only in Finland and Norway. 

PARA WO RA CAECA new epedet . 

Plato 22, figs. 215, 216; plate 23, figs. 217-221. 

White or pale yellow. Eyes absent. Antennae shorter than the 
head; segments in relative lengths as 14:13:11 :9; segments three and 
four confluent dorsally, demarcated ventrally. Olfactory hairs of 
third and fourth antennal segments 9 or 10 .(fig. 215), including a 
large dorsal semicircular hair. Sense-organ of third antennal seg- 
ment as in figure 216. Buccal cone acute, about as long as the width 
of its base. Mandibles and maxillae as in figures 217 and 218. Un- 
guis un toothed (fig. 219). Unguiculus represented by a minute 
tooth, near which a slender seta (fig. 220) often occurs. Tenent 
hairs absent. Cuticular tubercles small. Clothing of sparse stiff 
setae (fig. 221), which are simple (nonserrate) . Maximum length, 
2.5 mm. 

The larger individuals are yellow, the smaller ones white. There 
are no traces of eyes or of ocular pigment. 

Paranura caeca is a sluggish species of tho humus-fauna. I have 
found it in woodlands among damp, dead leavos and in damp soil. 

Urbana, 111., April 12, 13, 19, 20, 25, 26, May 2, November 8, 
December 21. 

Cotypes. — Cat. No. 19907, U.S.N.M. 

Tribe HZAinmnu Bonn. 

Neanwrini Burner, 1901tf. 

Achorutini Burner, 1908. 

KEY TO GENERA OP NEANtJRINI. 

Head of maxilla needlelike, without lamellae and toetli- . Neanura MacGillivray, p. 507. 
Hoad of maxilla with toothed lamellae Protanura BOrner. 

Genus NEANURA MacGillivray* 

Achorutee Templeton, 1835 (part).—NicoLET, 1841, 

Anoura Gervais, 1842.— Lubbock, 1862. 

Anura Nicolet, 1847.— Tullbbrq, 1869, 1871, 1872. 

Neanura MacGillivray, 18936. 

Achorutee Burner, 1906. 

Eyes usually present. Postantennal organs present or absent. 
Antenna conical. Buccal cone present. Mouth parts suctorial. 
Head of maxilla without toothed lamellae. Unguiculi absent. Fur- 
cula and anal spines absent. Body with segmental reticulated 
tubercles, which are usually large; abdomen often terminating in 
two or four large rounded tubercles. Anal segment relatively large; 
supra-anal valve bdobed. Anal spines absent. Integument tuber- 
culate. Pseudocelli absent. 
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KEY TO SPECIES OF NEANURA. 

Blue species. (See also Neanura magna , p. 510. 

Segmental tubercles not black; eyes three on each Hide; postantennal organs 


absent muscorum , p. 508. 

Segmental tubercles black; eyes live ou each side. 

Postantennal organs absent; unguis untoothed serrate, p. 511. 

Postantennal organs present, each with more than 100 peripheral tubercles; 

unguis unidentate gigantea , p . 609. 

White species. 

Eyes two on each aide; unguis untoothed quadrioculata, p. 512. 

Eyes three on each side; unguis unidentate ornate, p. 611. 

9 

NEANXTRA MUSCORUM Templeton. 


Plate 7, fig. 4; plate 23, figs. 222-225. 

Achorutes muscorum Templeton, 1835. — BOrner, 1906. — (Axelson) Linna- 
niemi, 1912.-— Oarou, 1912. 

Anoura muscorum Nicolet, 1847.— Lubbock, 1862, 1873.— Parona, 1879, 1888. 

Anura muscorum Tullberg, 1869, 1871, 1872, 1876. — Dalla Torre, 1888.— 
Uzel, 1890. — Sch5tt, 1894.— Reuter, 1895.— Meinert, 1896.— Schaffer, 
1896.— Lie-Petterben, 1897, 1898.— Carpenter and Evans, 1899.— Wil- 
lem, 1900.— Evans, 1901a, 19016. 

Anura gibbosa Packard, 1873. 

Anoura gibbosa MacGillivray, 1891. 

Neanura muscorum MacGillivray, 18936 —Dalla Torre, 1895.— Schaffer, 
1896, 1900a, 19006 .— Poppe and Schaffer, 1897.— Scherbakov, 1898a, 
18986 .— Carl, 1899, 1901.— Absolon, 1900a, 19006, 1901a, 19016.— B5 rnkr, 
1901d, 1902, 1906 .— Krausbauer, 1901.— Willem, 1902.— Agren, 1903, 
1904. — Guthrie, 1903.— Axelson, 1904, 1905a, 19056, 1906 .— (Axelson) 
Linnaniemi, 1907, 1909 — Wahlgren, 1906a.— C olunge and Shoebotham, 
1910— Shoebotham, 1914. 

Anoura sextuberculata Harvey, 1896. 

Grayish blue or dark blue; mottled. Eyes (fig. 222) three on each 
side of the head, not on black patches. Postantennal organs absent. 
Antennae shorter than the head; third and fourth segments coales- 
cent. Unguis (fig. 223) untoothed. Unguiculus absent. Tencnt 
hairs absent. Furcula absent. Abdomen ending in four large 
rounded tubercles (fig. 4). Head with 12 tubercles (figs. 4, 224) as 
follows: A small tubercle between the bases of the antennae; a 
transverse row of five, including the ocular tubercles and a large 
median tubercle; a transverse posterior series of six, in which the 
two dorsal tubercles are small. Basal antennal segment with a 
dorsal tubercle; second segment with a trace of tuberculation. 
Prothorax with six tubercles, the dorsal pair being min ute. Meso- 
thorax to fourth abdominal segment, inclusive, with eight tubercles 
each. Genital segment with four large tubercles; anal segment with 
two. Anal segment visible from above. Clothing of long white 
hairs. Length, 2 mm. 

Specimens ^ from Massachusetts agree with European examples, as 
I learned by an exchange of specimens with Dr. C. Schftffer. 
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Packard’s two cotypes of Anura gibbosa, in the Museum of Com- 
parative Zoology, agree perfectly with my three European Repre- 
sentatives of Neanura muscorum. 

Harvey gave me cotypes of his Anoura sextuberculata, which proved 
to be N. muscorum. 

This co mm on species occurs in damp decaying logs and under logs 
or dead leaves on damp soil. 

Maine. — Brunswick, September, A. S. Packard, jr. (M. C. Z.). 
Orono, May, October 11, F. L. Harvey. 

New Hampshire. — Walpole, July 15. 

Massachusetts. — Cambridge or Arlington, March 27, April 8, 11, 
15, 17, 19, 23, May 1, 2, 23, June 1, 12, July 6, 10, 16, August 19, 
26, September 10, 30, October 14, November 6. Dedham, July 21. 

New York. — A. D. MacGillivray. 

Pennsylvania. — Harrisburg, November 6, H. A. Surface. 

Ohio. — Yellow Springs, August 28. 

Illin ois. — Urbana, November 2. Dubois, April 28, C. A. Hart. 

Minnesota. — J. E. Guthrie (Univ. Minn.). 

Canada.— Toronto, Ontario, June 26, R. J. Crew. 

In most parts of Europe, Neanura muscorum is one of the com- 
monest species of Collembola. • 

NEANURA GIQANTEA Tullberf. 

Plate 7, fig. 5; plate 23, figs. 220-228. 

Anura gigantea Tullbbhg, 1876.— SohStt, 1894. 

Neanura gigantea SchXffeb, 19006.— Folsom, 19026.— Axelson, 19036. — 
Waelouen, 1907. 

General color of alcoholic specimens dark blue, with conspicuous 
blackish tuborcles (fig. 5); living examples pruinose (Tullberg). 
Head twice as broad as long, with 12 large tubercles, including those 
bearing the eyes, arranged as in figure 5. Eyes (fig. 226) five on each 
side. Postantennal organs (fig. 227) each composed of more than 
100 clavate papillae, forming a rosette. Antennae half as long as 
the head, conical, with segments related in length as 4 : 3 : 2: 6 ; basal 
and second segments half as long as broad; third and fourth coales- 
cent; the minute antennal tubercles becomg successively smaller on 
'each segment. Body oval in dorsal aspect. The number of large 
tubercles on each successive segment is, respectively, 6, 8, 8, 8, 8, 
8, 8, 6, 2; the tubercle at each end of each transverse row is behind 
the others on the first seven segments; on the seventh both are also 
ventral and inconspicuous; on the eighth four tubenSes are ventral 
and two dorsal; the ninth segment is invisible from above and beam 
.two small tubercles. Legs short and stout. Ungues (fig. 228) alike, 
stout, uniformly curving and tapering, strongly unidentate on the 
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inner margin and minutely tuberculate. Cuticula finely tuberculate. 
Large tubercles reticulate (fig. 226), bearing several long stiff yellow 
setae* Maximum length, 5 mm. 

In the males, breadth is to length as 1 : 2.27 ; in the females, as 
1:1.79. 

This well-marked and monstrous species has been recorded from 
several localities in Siberia by Tullberg, Sh6tt, and Axelson; from 
Ellesmere Land by Wahlgren; and was found by the Harriman 
Expedition at St. Paul Island^ Bering Sea. 

NBAMUUA MAGNA MuQUUmy. 

Plate 23, figs. 229, 230. 

Anoura magna MacGillivray, 1893a. 

“Body short, broad, one-half as broad as long, finely granulated. 
Each segment with four dorsal and two lateral globular tubercles, 
except the last, which is deeply divided, having as its apex two 
immense globular tubercles. On the anterior part of the anterior 
margin of each segment another smaller tubercle. From each 
tubercle thero arise from four to eight short, stiff, yellow bristles. 
Oi^ the dorsal part of the bead the number of tubercles is the same, 
but the two median tubercles are placed on the caudal portion of a 
large quadrangular tubercle, which reaches from between the bases 
of the antennae to the caudal part of the head. The ground color 
is a light steel bluo, with lighter spots between the darker tubercles. 
Antennae very short, not reaching the lateral margin of the body by 
at least a quarter of its width, segments subequal, indistinctly marked. 
Eyes at the side of the base of the quadrangular tubercle, postantennal 
organs wanting. Buccal orifice blunt, short, and white. Legs short, 
with a single strong claw. Length, 6 mm. (0.20 inch). Habitat: 
Salineville, Ohio. 

“This species can bo recognized by its size, color, and the globular 
tubercles ; from gigantea Tullberg, its nearest ally, from Siberia, by the 
absence of the postantennal organ.” (MacGillivray.) 

The following notes, which I made from a cotype given to me by 
Doctor MacGillivray, will assist in the identification of this species. 
Prothorax with eight segmental tubercles, equal in size. Mesothorax 
and metathorax each with eight, of which two lateral tubercles are 
posterior to the rest. First three abdominal segments each with 
eight. Fourth abdominal segment with eight visible from above 
(fig. 229); an qpterior row of Bix, and a postero-lateral tubercle on 
each side. Genital segment in dorsal aspect with two large terminal 
tubercles (fig. 229). Anal segment not visible from above. Unguis 
(fig. 230) stout, curving, strongly unidentate one-third from the base 
of the inner njargin. 
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The single specimen at my disposal was lost before I had ascertained 
the number of its eyes. 

RRAITORA SERRATA, new ipodti. 

Plato 24, figs. 231-235. 

General color dark blue; ground color grayish blue, mottled; 
segmental tubercles blackish. Eyes (fig. 231) five on each side. 
Postantonnal organs absent. Antennae subequal to head in length, 
separated basally; last two segmonts confluent. Olfactory hairs of 
fourth antennal segment (fig. 232) five or six: three or four innor, 
one outer, and one dorsal. Sense-organ of third antennal segment as 
in figure 233. Unguis (fig. 234) stout, curving, untoothed. Tibio- 
tarsal hairs as in figure 234. Anal segment not visible from above. 
Basal antennal segment with one dorsal tuborcle. Head with 12 
tubercles, as follows: one between the bases of the antennae; five 
in a transverse row, including the two ocular tubercles; four in a 
posterior transverse series, in which the tubercle at each end repre- 
sents two united tubercles; two small tubercles, each antoro-lateral 
in position. First six body segments each with eight tubercles, six 
of which are visible dorsally. Seventh segment with six tubercles, 
four of them visible from above. Genital segment with four, two 
evident dorsally. Anal segment with four, visible only ventrally, 
two being supra-anal and two infra-anal. Clothing of conspicuous 
stout yellow setae, serrate or feathered (tig. 235), mostly very long; 
the length of the longest being more than one-third the greatest 
width of the body; in addition to these thero are numerous minute 
simple setae. Length, 2.4 mm. 

Found under boards and rotten logs in moist soil. One specimen 
had teleutospores of Uredineae in the alimentary canal. 

Oregon. — Corvallis, February 5, March 22, H. E. Ewing; March 
11, A. L. Lovett. 

Cotypea. — Cat. No. 19908, U.S.N.M. 

HEARURA ORRATA FoKom. 

Plate 7, fig. 6; plate 24, figs. 236-240. 

, Neanura omata Folsom, 19026.— Axelson, 19036.— Caboli, 1912. 

White (fig. 0). Head (fig. 230) slightly longer than broad, rounded 
triangular. Eyes (fig. 230, e, e, e) not more than three on each side, 
in longitudinal alignment; two are close together and immediately 
behind the base of the antenna; the third is considerably behind 
these. The eyes are rudimentary; they lack pigment, and even the 
cornea, especially of the posterior eye, is frequently indistinguishable. 
Fostantennal organs absent. Antennae (fig. 237) barely more than 
half as long as the head, with segments related as 5: 4: 4:0; basal 
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segment stout, globose, reticulate; second and third globose, slightly 
or not at all reticulate; fourth conical, reticulate; the minute tu- 
bercles successively smaller on the first throe segments but of equal 
size on the second and fourth. The large tubercles which characterize 
the genus coalesce on the head of this species, but are indicated by the 
arrangement of the setigorous, reticulated areas. Buccal cone is in 
figure 238. Body segments related in longth as3:4:5:6:5:5:4:2:2; 
anal segment reduced and not visible from above. Tho number of 
large tubercles on each successive segment is, respectively, 6, 8, 8, 8, 8, 
8, 8, 6, 2. On tho fourth abdominal segment the two dorsal tubercles 
coalesce and four tubercles are ventral. On the genital sogment 
all six coalesce. On the anal segment the two tuborclos are ventral. 
Each tubercle, though but slightly elevated, is defined by its chitinous 
reticulation and by two to four stiff serrulate setae of two forms 
(fig. 239). The minute cuticular tuborclos are conical (fig. 239) and 
frequently clustered. Legs short and stout, with stout curving setae. 
Ungues (fig. 240) aliko, apically curving, prominently unidentate at 
the base of the inner margin. Length, 1.4 mm. 

In the males (fig. 6) the abdomen gradually dilates, und the 
breadth is to the length as 1:2.8; the females are oval-cylindrical, 
with breadth to longth as 1 : 2. 

In my original description of this species I stated, “tibiao with 
a Bubapical pair of appendages, pyriform in outline. M These are 
shown in figure 240. They are not present on all of my specimens, 
but occur on many of them, singly or in pairs, near tho end of the 
tibiotarsus. Axelson (’03&, p. 3) failed to find them in his seven 
Siberian specimens; and Caroli (’12, p. 365) regards them as peri- 
thecia of Laboulbeniaceae; hence I admit that they may be parasitic 
fungi. 

The 35 cotypes of Neanura omata were collected at Sitka, Alaska, 
by the Harriman Expedition; and tho species has since been recorded 
from Siberia by Axelson. 

Cotypes . — Cat. No. 5435, U.S.N.M. 

NSAIfURA QUADRIOCULATA Guthrie. 

Plate 25, figs. 241-245. 

Neanura quadrioculata Guthrie, 1903.— Barber, 1913. 

“Entirely white except the two black eye patches on each side of 
the head, each eye patch containing a single ocellus.” The eyes are 
shown in figures 241 and 242. Postantennal organs absent. Anten- 
nae shorter than the head; last two segments confluent. Olfactory 
hairs of fourth antennal segment eight in .number: six inner and two 
outer, including a stout semicircular giant-hair, as in figure 243. 
Third antennal segment with an anterior dorso-lateral olfactory hair 
(fig. 243). Mouth parts piercing-suctorial, projecting in a con- 
spicuous cone (fig. 244). Mandibles and maxillae styliform; the 



no. 2134. NORTH AMERICAN COLLEMBOLOUS INSECTS— FOLSOM. 518 

former without molar surfaco, tho latter without terminal toothed 
lamellae. Unguis (fig. 245) stout, curving, without teeth. Unguicu- 
Ius absent. Tenent hairs absent. Sixth abdominal segment visible 
from above. Supra-anal valves bilobed; infraanal valves bilobed. 

Head with 10 largo tubercles: one between the bases of the anten- 
nae; a transverse row of live, including the two ocular tubercles 
and a large median tubercle; a posterior transverse series of four, 
in which the two dorsal tubercles are undeveloped and are represented 
by a pair of small setae. 

The two dorsal tuborcles are similarly undeveloped and repre- 
sented by two small setae on all the body segments from the pro- 
thorax to the fourth abdominal segment, inclusive. Prothorax with 
four segmental tubercles; meso thorax to fourth abdominal segment, 
inclusive, with six each; genital segment with four largo tubercles; 
anal segment with two. The abdomen in dorsal aspoct terminates 
in four large rounded tuberclos. 

The setae of the tubercles are long, stiff, and nonserrate; the 
remaining setae of the body are sparse, small, and curving. 

Length, 1.8 mm. 

I have referred my specimens to Neanura quadrioculaUi Guthrie 
because they agree with his description, as far as it goes; it does not 
go very far, however, so I am not positive that the specimens belong 
to that species. 

The name Neanura quadriocvhta is, by the way, preoccupied by 
Borner (’01), and the form that I havo described hero is evidently 
different from his. (See Bonier, p. 432, and Linnaniemi, '12, 
p. 77). It remains to bo seen whether Guthrie had Borner’s species 
in hand or, as is more probable, a new species. 

The nine specimens of this specios that I have studied were sent 
to me by Mr. H. S. Barber; somo of them wore alive and showod 
the luminosity that he has described (’13, p. 46). 

Jackson’s Island, Maryland, June 30, in rotting hemlock log, 
H. S. Barber. 

Virginia shoro, opposite Plummer’s Island, Maryland, October 18, 
19, H. S. Barber. 

Subfamily PODURINAB BOrnor. 

Podurinae BOrne u, 1906. 

Genus PODURA Linnaeus. 

Podura Linnaeus, 1758. 

Hypogastrura Bourn, et, 1839. 

Hydropodura BOrner, 1901c. 

Podura Burner, 1900. 

Head hypognathous. Eyes near the posterior part of the head; 
eight on each side. Postantennal organ apparently absent, repre- 
10000°— Proc.N.M.vol.50— 16 88 
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sented externally by a minute rudiment. Antennae short. Mouth 
parts biting; mandibles with a well developed molar surface. Body 
short and stout. Ungues very long and slender. Unguiculi absent. 
Furcula very long, extending beyond the ventral tube, clearly 
attached to the fourth abdominal segment. Dentes very long, 
strongly bowed, apically ringed, two-segmented. Mucrones lamel- 
late. Anal spines absent. Integument tuberculate. 

PODURA AQUATICA Linnaeus. 

Plate 25, figs. 246-250. 

Podura aquation Linnaeus, 1758.— Nicolet, 3841.— Tullberg, 1871, 3872.— 
Lubbock, 1868, 1873.— Packard, 1873.— Parona, 1879, 3882.— Dalla 
Torek, 1888, 1895.— Uzel, 1890.— MacGillivray, 1891.— Schott, 1894, 
1902.— Keuter, 1895.— Schaffer, 1896, 1900a, 19006.— Lik-Petterskn, 
1897.— Poppe and Schaffer, 1897. — Scherbakov, 1898. — Carl, 1899, 
1901.— Wahlgrbn, 18996, 1906a.— Carpenter and Evans, 1899.— Absolon, 
1900a, 19016.— Willem, 1900. — Burner, 1901d. — Krausbauer, 1901.— 
Agren, 1903.— Guthrie, 1903.— Axelson, 1906— (Axelson) Linnaniemi, 
1907, 1912. 

Hypogastrwra aquatica Bourlet, 1839. 

Eydropodwra aquatica B5rner, 1901c, 1902. 

Podura granulata MacGillivray, 18936. 

Blackish blue; antennae and logs reddish brown; furcula pale 
brown. Eyes eight on each side (fig. 246). Ocular areas with coni- 
cal elevations between the eyes. Antennae stout, cylindrical, 
shorter than the head, with segments about as 4:5:6:7 in relative 
lengths. Olfactory hairs of fourth antennal segment absent. Sense- 
organ of third antennal segment consisting of a pair of short stiff 
setae (fig. 247). A dorsal subsegment occurs on the anterior part of 
each body segment except the ninth. Unguis (fig. 248) slender, 
curving, longer than the tibiotarsus, unidentate behind the middle 
of the inner margin. Unguiculus represented only by a toothlike 
rudiment. Tenent hair single, unknobbed. Rami of tenaculum 
quadridentate (fig. 249). Furcula extending as far as the first 
pair of legs. Manubrium short. Dentos strongly bowed outward, 
apically convergent, with an obsolete transverse suture two-fifths 
from the base, and with the tubercles of the distal third arranged 
in transverse rings. Mucrones (fig. 250) three-fifths as long as hind 
ungues, with outer and inner lamellae, and with a prominent dorso- 
lateral rounded-triangular basal lobe. Anal spines absent.. Body 
clothing of few minute curving setae; dens with 12 to 17 long curving 
dorsal setae, most of which are in two longitudinal series. Length, 
1.3 mm. 

American specimens agree with 28 European examples which I 
received from Dr. Caesar Sch&ffer, except in having stouter bodies 
and appendages than the latter. 
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Podura granulata M&cGillivray (’93 5, p. 316) is a synonym of 
P. aquatica Linnaeus, as I have found by an examination of two of 
the cotypes. 

Podura aquatica , one of our most abundant collembolans, occurs 
on the surface of standing water on the margins of ponds and streams, 
having special structural adaptations for a semi-aquatic life. It 
swarms on vegetation or rubbish along the shoro, and at times is 
blown against the shore in masses of enormous numbers. This 
species often appears in fresh-water aquaria, and is essentially a 
fresh-water species, though it has been found occasionally in pools 
of brackish water on the seashore. 

P. aquatica is common throughout Europe and has been taken in 
Siberia. 

Massachusetts. — Cambridge, March 13, April 17, 22, 29, May 14. 
Belmont, March 27, April 19, 23. Arlington, March 13, 27, April 
17, May 10. Lexington, May 10. Waltham, May 9. Weston, 
July 16. Dedham, July 12. Norwood, August 26. 

Ohio. — Yellow Springs, February 9, April 3, August 18. 

Indiana. — Bluffton, C. C. Deam. 

Illinois. — Urbana, May 5, July 18, October 9. Galesburg, March, 
J. G. Needham. 

Tennessee. — H. E. Summers. 

Wisconsin. — Two Rivers, September 1. 

Minnesota. — J. E. Guthrie (Univ. Minn.). 

Washington. — L. M. Bremner (Stanford Univ.). 
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EXPLANATION OF PLATES. 

Plate 7. 

Fig. 1. Achorute* todalis , X 18. 

2. Achorute* amatus, X 22. 

. 3. Anurida amorita , X 14. 

4. Neanwra mutcorum , depigmented to show tubercles, X 25. 

6. Neanwra gigantea , X 12. 

6. Neanwra omata , X 45. 
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Plate 8. 

Fig. 7. Achorute* tigrina , eyes of right aide, X 285. 

8; Achorute s tigrina, loft foro foot, X 450. 

9. Achorutes tigrina , dens and mucro of right aide, X 450. 

10. Achorutes copiosus , loft mid foot, X 250. 

11. Achorutes copiosus, left mucro, X 840. 

12. Achorutes copiosus, right mucro, X 840, 

13. Achorutes copiosus, anal spine, X 2G0. 

14. Achorutes copiosus , dorsal setae of nietathorax, X 220. 

15. Achorutes maturus, right postantennal organ, X 840. 

10. Achorutes maturus, sense organ of third antennal segment of right side, X 840. 

17. Achorutes maturus, left hind foot, X 840. 

18. Achorutes maturus, left mucro, X 840. 

19. Achorutes maturus , right mucro, X 840. 

20. Achorutes maturus , anal Hpinc, X 840, 

21. Achorutes maturus, dorsal setae of first abdominal segment, X 200. 

Tlate 9. 

Fin. 22. Achorutes brevispinus, right postantennal organ, X 1640. 

23. Achorutes brevispinus , right postantennal organ, X 1120. 

24. Achorutes brevispinus, left fore foot, X 422. 

25. Achorutes brevispinus , right mucro, X 1120. 

20. Achorutes brcinspinus, right mucro, X 1120. 

27. Achorutes brevispinus , anal spine, X 501. 

28. Achorutes brevispinus , dorsal setae, X 340. 

29. Achorutes packardi, right postantennal organ, X 1120. 

30. Achorutes packardi , right hind foot, X 520. 

31. Achorutes packardi, left dens arid mucro, X 520. 

32. Achorutes packardi, left anal spine, X 380. 

33. Achorutes packardi , dorsal Hetae of first abdominal segment, X 386. 

Plate 10. 

Fig. 34. Achorutes packardi , var. dentatus, loft hind foot, X 290. 

35. Achorutes packardi, var. dentatus, lateral aspect, of loft mucro, X 390. 

30. Achorutes packardi , var. dentatus, lateral aspect of left mucro, X 390. 

37. Achorutes packardi , var. dentatus, lateral aspect of left mucTO, X 390. 

38. Achorutes packardi, var. dentatus, dorso-lateral aspect of right mucro, X 390. 

39. Achorutes packardi, var. dentatus, dorsal aspect of right mucro, X 390. 

40. Achorutes packardi , var. dentatus, left anal spine, X 82. 

41. Achorutes packardi, var. dentatus, dorsal setae of first abdominal segment, X 

110 . 

42. Achorutes socialis, eyes of left side, X 260. 

43. Achorutes socialis , right postantennal organ, X 840. 

44. Achorutes socialis, olfactory hairs of fourth antennal segment of right side, X 

200, 

45. Achorutes socialis, sense organ of third antennal segment of left side, X 840. 

46. Achorutes socialis , right hind foot, X 580. 
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Plate IX. 

Fig. 47. Achorutes soczaliSy left dene and mucro, X 350. 

48. Achorutes sodalis , dorsal aspect of right mucro, X 365. 

49. Achorutes sociality left anal spine, X 110. 

50. Achorutes sodality dorsal setae of first abdominal segment, X HO. 

51. Achorutes harveyiy eyes of left side, X 290. 

52. Achorutes harveyiy right postantennal organ, X 840. 

53. Achorutes harveyiy left hind foot, X 365. 

54. Achorutes harveyiy lateral aspect of left dens and mucro, X 365. 

55. Achorutcs harveyiy dorso-lateral aspect of left dons and mucro, X 365. 

56. Achorutes harveyiy dorsal aspect of right mucro, X 580. 

67. Achorutes harveyiy left anal spine, X 365. 

58. Achorutes harvcyi, dorsal setae of first abdominal segment, X 82. 

Plate 12. 

Fig. 59. Achorutes humiy eyes of right side, X 810. 

60. Achorutes humiy right postantennal organ, X 3230. 

61. Achorutes humi, sense organ of third antewud segment of right aide, X 840. 

62. Achorutes humiy left hind foot, X 840. 

03. Achorutes humiy left mucro, X 1230. 

64. Achorutes humiy right mucro, X 1230. 

65. Achorutes humiy anal spine, X 1230. 

60. Achorutes humiy dorsal setae of first abdominal segment, x 350. 

67. Achorutes tullbergi , eyes of right side, X 415. 

68. Achorutes tullhergiy right postantennal organ, X 1230. 

69. Achorutcs tullhergiy sense organ of third antennal segment of right ride, X 

1230. 

70. Achorutes tullhergiy right hind foot, X 840. 

71. Achorutes tullhergiy right mucro, X 840. 

72. Achorutes tullhergiy left anal spine, X 350. 

73. Achorutes tullhergiy dorsal setao of first abdominal segment, X 360. 

Plate 13. 

Fig. 74. Achorutes macgillivrayiy left- postantennal organ, X 1230. 

75. Achorutes macgillivrayiy right postantennal organ, X 840. 

76. Achorutes macgillivrayiy sense organ of third antennal segment of left aide, 

X 840. 

77. Achorutes macgillivrayiy loft hind foot, X 490. 

78. Achorutes maogillivrayi , left mucro, X 840. 

79. Achorutes macgillivrayiy anal spine, X 490. 

80. Achorutes macgillivrayiy anal spines, X 350. 

81. Achoruteiy macgillivrayiy dorsal setae of first abdominal segment, X 110. 

82. Achorutes viaticuSy eyes of left side, X 260. 

83. Achorutes viaticus y right postantennal organ, X 840. 

84. Achorutes viaticuSy left hind foot, X 276. 

85. Achorutes viaticus } right mucro, X 350. 

86. Achorutes viaticuSy left mucro, X 450. 

87. Achorutes viaticuSy anal spine, X 350. 

88. Achorutes viaticus t dorsal setae of first abdominal segment, X 110. 
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Plate 14. 

Pig. 89. Achorutes guthriei, left postantennal organ, X 840. 

90. Achorutes guthriei , sense organ of third antennal segment of right side, X 840. 

91. Achorutes guthriei , left foro foot, X 840. 

92. Achorutes guthriei , right muero, X 840. 

93. Achorutes guthriei , anal spine, X 260. 

94. Achorutes guthriei, dorsal setae of first abdominal segment, X 520. 

95. Achorutes pseudarmatus, eyes and postantennal organ of left side, X 260. 

96. Achorutes pseudarmatus , olfactory hairs of fourth antennal segment of left 

side, X 490. 

97. Achorutes pseudarmatus , sense organ of third antennal segment of right side, 

X 840. 

98. Achorutes pseudarmatus , right hind foot, X 735. 

99. Achorutes pseudarmatus , lateral aspect of loft muero, X 840. 

100. Achorutes pseudarmatus , dorsal aspect of left muero, X 840. 

Plate 15. 

Fig. 101. Achorutes pseudarmatus , anal spine, X 260. 

102. Achorutes pseudarmatus , anal spine, X 490. 

103. Achorutes pseudarmatus, dorsal setae of first abdominal segment, X 260. 

104. Achorutes armatus } eyes and postantennal organ of left side, X 397. 

105. Achorutes armatus ) right postantennal organ, X 840. 

106. Achorutes armatus , olfactory hairs of fourth antennal segment of right ride, 

X 490. 

107. Achorutes armatus , sense organ of third antennal segment of right side, X 840. 

108. Achorutes armatus , evermble sac of left antenna, X 260. 

109. Achorutes armatus } left hind foot, X 840. 

110. Achorutes armatus , unguis, showing lateral teeth, X 840. 

111. Achorutes armatus , lateral aspect of left muero, X 840. 

112. Achorutes armatus , lateral aspect of right muero, X 840. 

113. Achorutes armatus , dorsal aspect of right muero, X 840. 

Plate 16. 

Fig. 114. Achorutes armatus , anal spine, X 260. 

115. Achorutes armatus, anal spine, X 364. 

116. Achorutes armatus, anal spines, X 260. 

117. Achorutes armatus, dorsal setae of first abdominal segment, X 260. 

118. Achorutes glasgowi, left postantennal organ, X 1230. 

119. Achorutes glasgowi, olfactory hairs of fourth antennal segment of leftside, X 

490. 

120. Achorutes glasgowi, sense organ of third antennal segment of right side, X 

1230. 

121. Achorutes glasgowi , right hind foot, X 735. 

122. Achorutes glasgowi, dorsal aspect of furcula, X 350. 

123. Achorutes glasgowi, lateral aspect of right muero, X 840. 

124. Athorutes glasgowi , dorsal aspect of left muero, X 840. 

125. Achorutes glasgowi, anal spines, X 1230. 

126. Achorutes glasgowi, dorsal setae of fijBt abdominal segment, X 260. 
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Plate 17. 

Fig. 127. Achorute* uniunguiculatu*, eyes of left side, X 350. 

128. Achorute* uniunguiculatu*, left postantennal organ, X 1230. 

129. Achorute* uniunguiculatu* , sense organ of third antennal segment of left 

side, X 1230. 

130. Achorute* uniunguiculatu*, right hind foot, X 840. 

131. Achorute* uniunguiculatu* , left dens and mucro, X 350. 

132. Achorute s uniunguiculatu* , left mucro, X 840. 

133. Achorute* uniunguiculatu* , loft mucro, X 840. 

134. Achorute s uniunguiculatu *, anal spines, X 840. 

135. Achorute s uniunguiculatu s, lateral aspect of left anal spine, X 1230. 

136. Achorute* uniunguiculatu* , dorsal setae of first abdominal segment, X 350. 

137. Xenylla humicola, eyes of left side, X 268. 

138. Xenylla humicola , left fore foot, X 470. 

139. Xenylla humicola , left dens and mucro, X 260. 

140. Xenylla humicola , loft mucro, X 1230. 

141. Xenylla humicola , left mucro, X 840. 

142. Xenylla humicola , anal spines, X 470. 

Plate 18. 

Fig. 143. Xenylla haconae , sense organ of third antennal segment of left side, X 1230. 

144. Xenylla haconae , right hind foot. X 840. 

145. Xenylla haconae , left aspect of furcula, X 260. 

146. Xenylla haconae , left mucro, X 840. 

147. Xenylla haconae , anal spines, X 350. 

148. Xenylla haconae , anal spine, X 840. 

149. Xenylla haconae , dorsal setae of mesonotum, X 260. 

150. Xenylla welchi, sense organ of third antennal segment of left side, X 840. 

161. Xenylla welchi, right hind foot, X 840. 

152. Xenylla uelchi , left aspect of furcula, X 350. 

153. Xenylla welchi , left dens and mucro, X 840. 

164. Xenylla welchi, left mucro, X 1230. 

155. Xenylla welchi, anal spines, X 350. 

166. Xenylla welchi , anal spine, X 840. 

157. Xenylla welchi , dorsal setae of first abdominal segment, X 350. 

Plate 19. 

Fig. 158. Xenylla gracili* , extremity of abdomen (from Guthrie). 

159. Xenylla gracilis , anal spines (from Guthrie). 

160. Xenylla gracilis , eyes of right side (from Guthrie). 

161. Xenylla gracilis , furcula (from Guthrie). 

162. Xenylla maritima, left mid foot, X 840. 

163. Xenylla maritima , left dens and mucro, X 840. 

164. Xenylla maritima , anal spines, X 840. 

165. Xenylla maritima, anal spine, X 1230. 

166. Xenylla maritima, dorsal setae of first abdominal segment, X 260. 

167. Friesea caldaria , anal spines (from Guthrie). 

168. Friesea caldaria, anal spine (from Guthrie). 

169. PseudachoruUs aureo/asciatus, eyes and postantennal organ of left side, X 450. 

170. Peeudachorutes aureo/asciatus, dorsal aspect of head, X 86. 

171. Peeudachorutes aureo/asciatus, left tore foot, X 480. 

172. Peeudachorult* aureo/asciatus, mucro, X 450. 

178. Peeudachorutes aweo/aeciatus , modified hair, X 280. 
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Plate 20. 

» 

Fia. 174. Pseudachorutea complexua, eyes of left side, X 140. 

175. Paeudachorutes complexua , left poetantennal organ, X 450. 

176. PseudachonUea complexus , dorsal aspect of left antenna, X 45. 

177. Paeudachorutes complexua , buccal cone, X 54. 

178. Pseudachorutea complexua, right hind foot, X 140. 

179. Paeudachorutes complexua , left dens and mucro, X 200. 

180. Paeudachorutes complexua , dorsal setae of third abdominal segment, X 54. 

181. Pseudachorutea lunatua , eyes and postentennal organ of leftside, X 290. 

182. Paeudachorutes lunatua, left poetantennal organ, X 840. 

188. Paeudachorutes lunatus , left fore foot, X 840. 

184. Pseudachorutea lunatus , right dens and mucro, X 350. 

185. Pseudachorutea lunatus , left mucro, X 340. 

186. Pseudachorutea lunatua , dorsal setae of first abdominal segment, X 290. 

Plate 21. 

Fig. 187. Odontella ewingi , eyes of right side, X 280. 

188. Odontella ewingi , right postantennal organ, X 840. 

189. Odontella ewingi , spine from head, X 840. 

190. Odontella ewingi , ventral aspect of head , X 46. 

191. Odontella ewingi , right fore log, X 125. 

192. Odontella ewingi , right fore foot, X 350. 

193. Odontella ewingi , unguis, showing lateral teeth, X 350. 

194. Odontella ewingi , dorsal aspect of dentes and mucrones, X 260. 

195. Odontella ewingi dorsal setae of metathorax, X 260. 

196. Odontella ewingi , integumentary tubercles at end of abdomen, right side, X 

260. 

197. Odontella ewingi, cuticular pattern, X 840. 

Plate 22. 

Fig. 198. Anurida maritima, eyes and postantennal organ of right side, X 142. 

199. Anurida maritima , left poetantennal organ, X 1230. 

200. Anurida maritima , sense organ of third antennal segment of left side. X 840. 

201. Anurida maritma, left hind foot, X 260. 

202. Anurida maritima , dorsal setae of second abdominal segment, X 82. 

203. Anurida tullbergi , postantennal organ (after Carl). 

204. Anurida tullbergi , olfactory hairs of left antenna (after Agren). 

205. Anurida tullbergi , unguis (after Carl). 

206. Anurida amorita , eyes and postantennal organ of right side, X 150. 

207. Anurida amorita , left postantennal organ, X 325. 

208. Anurida amorita , right postantennal organ, X 325. 

209. Anurida amorita , dorsal aspect of right antennal organ, X 275. 

210. Anurida amorita , left mid foot, X 150. 

211. Anurida amorita , right fore foot, X 225. 

212. Anurida granaria, left poetantennal organ, X 567. . 

213. Anurida granaria , right postantennal organ, oblique aspect, X 567. 

214. Anurida granaria , right fore foot, X 474. 

215. Paranura caeca , olfactory hairs of fourth antennal segment of right side, X 

260. 

216. Paranura caeca , sense organ of third antennal segment of right side, X 

840 . 
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Plate 23. 9 

Fio. 217. Paranura caeca , mandible, X 1230. 

218. Paranura cam, maxilla, X 1230. 

219. Paranura caeca , right fore foot, X 400. 

220. Paranura caeca , left hind foot, X 525. 

221. Paranura caeca, dorsal seta of first abdominal segment, X 85. 

222. Neanura muacorum , eyes of loft side, X 197. 

223. Neanura muscorum, left fore foot, X 260. 

224. Neanura muscorum , tubercle of head, X 197. 

225. Neanura muscorum, maxilla, X 840. 

226. Neanura gigantea , eyes of left side ,X 95. 

227. Neanura gigantea , loft postantennal organ, X 325. 

228. Neanura gigantea , hind foot, X 74. 

229. Neanura magna, diagram of tubercles of fourth and fifth abdominal seg- 

ments, X 23. 

230. Neanura magna , left hind foot, X 240. 

Plate 24. 

Fiq. 231. Neanura scrrata, eyes of right side, X 260. 

232. Neanura serraia , olfactory hairs of fourth antennal segment of loft side, 

X 490. 

233. Neanura serraia, sense organ of third antennal segment of right side, X 840. 

234. Neanura scrrata, right hind foot, X 260. 

235. Neanura serraia, serrate seta, X 260. 

236. Neanura omata , head; eyos indicated by e, e, e, X 74. 

237. Neanura omata, left antenna, X 95. 

238. Neanura omata , vontTal aspect of head, X 45. 

239. Neanura omata, metanotal setae, X 325. 

240. Neanura omata , left fore foot, X 275. 

Plate 25. 

Fig. 241. Neanura quadrioculata , dorsal aspect of head, X 85. 

242. Neanura quadrioculata, eyes of left side, X 490. 

243. Neanura quadriocuUita, olfactory hairs of right antenna, X 490* 

244. Neanura quadrioculata , ventral aspect of head, X 85. 

245. Neanura quadrioculata, left hind foot, X 735. 

246. Podura aquatica , eyes of left side, X 260. 

247. Podura aquatica, sense organ of third antennal segment of right side, X 460. 

248. Podura aquatica , left foot, X 260. 

249. Podura aquatica, left aspect of tenaculum, X 377. 

250. Podura aquatica, right mucro, X 490. 
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[SCIENTIFIC RESULTS OF THE PHILIPPINE CRUISE OF THE FISHERIES STEAMER 
“ALBATROSS,” 1907-1910.— No. 34.] 


NEW SPECIES OF CRABS OF THE FAMILIES INACHIDvE 
AND PARTHENOPID2E. 

By Mart J. Ratiibun, 

Associate in Zoology, United Slates National Museum. 

This is the third of a series of papers describing new crabs obtained 
in Philippine and adjacent waters during the years 1907-1910 by the 
steamer Albatross of the United States Bureau of Fisheries. The 
earlier papers were published as Nos. 2041 and 2067 of these Pro- 
ceedings. 1 

The new species here described are as follows: 

Acheeus villosus. Hyastenus tuberculosus. 

Platymaia bartschi. Ilyastenus orbis. 

(. Platymaia alcocki.) Hyastenus btformis. 

Platymaia remifera. Hyastenus fraterculus. 

Platymaia fimbriata, Hyastenus scrobiculatus. 

Cyrtomaia horrida. Hyastenus tinaktensis. 

Gyrtomaia echmata. Chorilia sphenocarcinoides. 

Acheeopsis suluensis. Naxioides rombloni. 

Peltinia sublinds. Phalangipus fliformis. 

Antilibinia giUoloensis. Phalangipus retusus. 

Pugettia mindanaoensis. Maja suluensis. 

Pugettia leytensis. Maja linapacanensis. 

Sphenocarcinus luzonicus. Maja bisarmata. 

Sphenocarcinus auritus. Leptondthrax sinensis. 

Sphenocarcinus nodosus. Parthenope ( Rhinolanibrus ) rudis. 

Hyastenus trispinosus. Parthenope ( Pseudolambrus ) pqrva. 

Hyastenus auctus. Cryptopodia angusta. 

1 [Scientific recult* of the Philippine cruise of the Fisheries steamer Albatron, 1907- 
1910.— No. 81,] New species of crabs of the families Grapsidas and Ocypodlde. Froc. 
U. 8. Nat Mus„ TOl. 47, No. 2044, May 7, 1914, pp. 69-85. 

[Scientific results of the Philippine cruise of the Fisheries steamer Albatron, 1907- 
1910.— No. 82.] A new genus and some new species of crabs of the family Gonepladdn. 
Proc. U. 8. Nat Mus., vol. 48, No. 2067, Dec. 16, 1914, pp. 137-154. 
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Especially noteworthy are the number of large, circular forms of 
Inachinn, the great variety of Hyastenus , and the occurrence of a 
species of Antffibinia, a genus known previously from a single South 
African species. 

All measurements are in millimeters. 

Family INACHIDJ5. 

Subfhmlly INAOHIN JfC. 

ACHJEUS VILLOBUS, new apeciu. 

Type-locality. — Off Jolo: Jolo Light, S. 51° W., 3.6 miles; lat. 6° 
06' N. ; long. 121° 02' 80" E.; 20 fathoms; co. S.; Feb. 14, 1908; 
station 5139, Albatross. 

Holotype. — Male, soft shell. Cat. No. 48207, U.S.N.M. 

Measurements. — Approximate. Entire length of carapace, 8.3; 
width of same, 6.6; length of rostrum, from front edge of orbit, 0.7 ; 
free portion of antenna, 8.7 ; length of hand, 3 ; width of same, 2 ; 
length of first walking leg, 30; merus, 10; carpus, 3.8; propodus, 9.5; 
dactylus, 4.3 ; second walking leg, 28.7 ; merus, 10.3 ; carpus, 3.4 ; 
propodus, 7.8; dactylus, 5; third walking leg, 23; merus, 8; carpus, 
3; propodus, 5.6; dactylus, 4.4. 

Carapace covered with soft hairs, mostly straight, a band of 
curved hairs on either side extending from the ends of the posterior 
margin to the orbit. Regions deeply separated and without spines 
or tubercles. Rostrum with a deep median groove, tip subtruncate, 
with a slight notch. Constriction behind eyes very short, hepatic 
region projecting almost at once. 

Basal antennal segment bowed outward, ventral surface spinulous, 
second segment nearly as long as third and a little stouter. A 
spinule above eye at extremity. 

Chelipeds covered with two sorts of hair, of which the curved 
ones are mostly on the surfaces and the straight ones on the margins; 
merus joints swollen, margins spinulous; palms swollen, fingers a 
little longer than upper margin of palm; fingers gaping and irreg- 
ularly dentate for the basal three-fifths. Dactylus of first leg 
straight or nearly so, of second leg slightly curved, of third leg a 
little more .curved, fourth leg unknown. 

Relationship. — In the smoothness of the carapace, this species is 
related to A. japonieus . 1 Hie general shape is the same except for 
the absence of a “neck” in villosus, the supra-orbital hood being 
close to the hepatic protuberance. In japonieus the third leg has a 
more strongly curved dactylus. 

UoftMM) /•jMftfcM de Hun. Finn* Jtpon., Croat, 1880, p. 00, pi. 80, 
flg. SspLB. ^ 
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PLATYMAIA BARTSCHI, new ipeelet. 

Type-locality . — China Sea, off southern Luzon: Matocot Point, 
S. 50° E., 5.10 miles; lat. 13° 41' 20" N.; long. 120° 58' E.; 198 
fathoms; M. S.; July 24, 1908; station 5297, Albatross. 

TJolotype . — Male. Cat. No. 47319, U.S.N.M. 

Measurement s . — Length of carapace (tip of median rostral spine 
broken off), 74.2; width of same, 69.7; distance between tips of 
outermost spines of orbit, 28; length of cheliped, 148.6; of arm, 
62; of manus (upper edge), 40.3; height of manus, 21.3; length of 
first leg, 310; merus, 111.3; propodus, 102; dactylus, 64; length of 
second leg, 275; merirs, 103.7; propodus, 74; dactylus, 61.3; length 
of third leg, 245; merus, 91; propodus, 63; dactylus, 55; length of 
fourth leg, 225; merus, 84.5; propodus, 59; dactylus, 51.5; greatest 
width of dactylus, 4.9; greatest width of dactylus in distal half, 
2.8; width of merus at middle, 8.5. 

Carapace subcircular, os broad as long except for the median 
rostral spine, nearly smooth. Interontennular spine or median spine 
of rostrum nearly twice us long as lateral spines and less ascending; 
spines rather slender and acuminate. A row of spines on subhepatic 
and subbranchial regions. 

Eye retractile against the upper of the two suprahepatic spines. 
Eye-stalks short, eyes very large, cornea chiefly ventral. Antenna 
slender, about one-third length of carapace; basal joint of peduncle 
free. Merus of external maxillipeds about half as wide as ischium, 
bearing the coarse palp at summit ; both large joints spinous. 

Chclipeds- spinous, twice as long as carapace and stouter than the 
legs, especially as regards the palm. The latter has a double row of 
spines above and below, a single row inside. The lower row is con- 
tinued on the immovable finger by one or two spines. Proximal half 
of dactylus spinulous above. 

Legs long and flat, those of first pnir about four and one-fourth 
times length of carapace; posterior edge with a single row of spines, 
anterior edge with a double row of spines, which are very long on 
propodus and dactylus; propodus about one and two-thirds times 
as long as dactylus. Legs of second and third pairs have front edge 
of merus spinous, those of second pair have front edge of propodus 
spinous and hinder edge .spinulous. All the merus joints have a spine 
at end of hinder edge; last three dactyli twisted at middle, where 
they are strongly narrowed, then widen again before tapering to the 
homy tip ; this last is longer than wide. 

Abdomen seven- jointed; first tergum lias three spines, remaining 
terga have small tubercles. The thoracic sterna bear a few spinules, 
as also do the epimeral plates corresponding to the third and fourth 
trunk legs. 

10000*— Proc.N.M.vol.50— 10 84 
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Relationship. — Very near P. wyvUle-thomsoni Wood-Mason and 
Alcock 1 which is, I think, distinct from P. wyvilUi-thomsoni Micrs * 
and may be called Platymaia alcoclci. In P. alcocki the branchial 
regions come very close together and in the young almost meet ; in P. 
bartschi they are fairly distant. In P. afaocki the rostral horns are of 
equal length, in P. bartschi the middle horn is much the longer. In 
P. alcocki the manus is three times as long as high ; in P. bartschi , 
twice as long as high. In P. bartschi the ambulatory legs are shorter 
in relation to carapace length than in P. alcocki; the dactyli of the 
last three pairs are narrower in their distal half than in alcocki and 
the homy tips more elongate ; while the dactyl us of the first pair is 
shorter in proportion to the propodus than in 'alcocki. 

PLATYMAIA REMIFERA, new species. 

Type-locality. — Between Cebu and Bohol: Lauis Point Light, N. 
27° E., 17.8 miles; lat. 9° 58' 30" N.; long. 123° 46' E.; 175 fathoms; 
gn. M. ; temperature 54.5° F. ; March 25, 1909 ; station 5419, Albatross. 

Tlolotype. — Male. Cat. No. 47156, TJ.S.N.M. 

Measurements. — Length of carapace, 51.5; width of same, 52; dis- 
tance between tips of outermost spines of orbit, 25.2; length of 
cheliped, 94; of arm, 36.2; of manus (upper edge), 30.4; height of 
manus, 18; length of first leg, 232; merus, 85; propodus, 78.5; dac- 
tylus, 41.6; length of second leg, 222; merus, 88; propodus, 61.2; 
dactylus, 50.5; length of third leg, 210; merus, 79; propodus, 55.4; 
dactylus, 48.3 ; length of fourth leg, 194 ; merus, 72.4 ; propodus, 51.3 ; 
dactylus, 45.5 ; greatest width of dactylus, 3.3 ; greatest width of dac- 
tylus in distal half, 2.7 ; width of merus at middle, 5. 

Closely allied to P. bartschi , but smaller. Carapace wider, the 
width being somewhat greater than length. Front broader at base 
and less advanced, lateral horns more ascending, median horn curved, 
concave above. The several dorsal spines are placed similarly to 
those of bartschi ; but the cardiac spines are farther apart than in 
that species and are nearer to the posterior of the gastric spines; 
lateral gastric spines farther apart, and there is no second pair in 
front of them' and near the orbit, as is the case in equal-sized speci- 
mens of bartschi. 

Eyes similar to but smaller than those of bartschi. 

Only one spine of good size on the subhepatic and one on the sub- 
branchial region. 

Chelipeds similar to those of P. bartschi , but the manus is highest 
at a greater distance from, the fingers. Legs longer and narrower 
than in bartschi , those of first pair 4$ times as long as carapace; 
propodi twice as long as dactyli. Propodi and proximal part of 

' * Deep-Sea Brachynra Investigator, 189ft, p. 46. 

• Challenger Kept, Zool., vol. 17, 1686, p. 13, pi. 2, flg. 1, 
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dactyli of last three legs fringed with hair on inner edge. Dactyli 
broader in their distal half than in bartsehi, and horny tip shorter. 

The three spines of the first abdominal somite are larger and more 
distant than in bartsehi. The chief spine on the epimeral plates cor- 
responding to the third and fourth trunk legs is larger than in 
bartsehi. 

PLATYHA1A FIHBRIATA, new *pecie«. 

Type-locality. — Siliuko Bay, Borneo: Sipadan Island (W.) S. 12° 
E., 3.8 miles; lat. 4° 10' 35" N.; long. 118° 37' 12" E.; 415 fathoms; 
gn. M. S. Co.; temperature 42.3° F. ; Sept. 28, 1909; station 5587, 
Albatross. 

Holotype. — Female. Cat. No. 47177, U.S.N.M. 

Measurements . — Length of carapace, 51; width of same, 37.2; 
distance between outer spines of orbit, 15.2 ; length of cheliped, 50.7 ; 
of arm, 17.8; of manus (upper edge), 10.8; height of manus, 5.6; 
length of daetylus, 12.2; length of first leg, 143.8; merus, 51.3; 
propodus, 42.4; daetylus, 31; length of second leg, 190; merus, 65.3; 
propodus, 58.6; daetylus, 37.2; length of third leg, 201; merus, 68; 
propodus, 66; daetylus, 40.3; length of fourth leg, 195; merus, 67.8; 
propodus, 63.3; daetylus, 39; width of merus at middle, 3; greatest 
width of daetylus, 1.9. 

Carapace longer than broad, cervical groove very deep, surface 
covered with spines, interspaces smooth. The rostrum projects well 
beyond the general outline und is strongly constricted between the 
base of the lateral horns and the lobe of the inner margin of the 
orbit; the median of the three slender horns is more than twice as 
long as the lateral horns; all the horns are arched upward. The 
hepatic region bears one large spine, against which the eye is re- 
tractile, and several small spines and spinules. The gastric region 
has a large curved median spine; behind it there is a transverse 
groove, after which there is a much smaller median spine. Cardiac 
region traversed by a broad, smooth groove through the middle, on 
either side of which there is a large spine. Two spines on the pos- 
terior border of the intestinal region and an ill-defined row margins 
the branchial region; the posterior of these is largest and most 
elevated. 

Eyes large and oval. The antennae fall short of the end of the 
rostrum; basal joint spinulous, last joint of peduncle longer and 
slenderer than the preceding. Outer maxillipeds similar to those in 
the preceding species, the two principal joints spinous. 

Chelipeds not much stouter than the legs in either sex, spinous, 
and hairy. In the male the superior length of the palm is nearly 
twice the height and same length as daetylus; in the female the palm 
is narrower than in the male and is shorter than daetylus. Legs 
very long and slender; first pair four and two-thirds times length 
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of carapace in male to three times in female ; a double comb of long 
spines on inner margin of propodus and dactylus and of shorter 
spines on merus; outer margin and upper surface also spinous, 
lower surface partially spinulous. Second leg with upper surface 
as well as margins spinous throughout its length; at distal end of 
outer margin there is a loose brush of fine, curved hairs; dactylus 
with a thin fringe of short hair on its outer margin, the hair becom- 
ing longer and thicker near the tip. In the third and fourth legs 
the merus and carpus arc similarly armed, but the propodus has 
only marginal spines and the dactylus a few distant spines on the 
proximal half of the outer margin of the dactylus; the propodus has 
two rows of long hair, one on the inner margin, the other near the 
outer margin and turned inward, exceeding the width of the seg- 
ment; similar fringes are on the proximal half of the dactylus, but 
on the distal end of the outer margin there is a short row of out- 
standing hairs. 

The abdomen in both sexes hns a stout, conical spine on the first 
segment, while the other segments bear each a few spinules, and, in 
the sixth and seventh segments of the female, several spines. That 
part of the sternum which forms the anterior margin of the egg 
cavity is armed with a few sharp spines. 

Differs from other species in having the carapace covered with 
spines and spinules in all ages instead of with granules or a few 
spines; in the elongated rostrum; in the ambulatory legs armed 
with spines and spinules on the upper surface ; in the slenderness of 
the second, third, and fourth legs, and especially of their dactyli; 
in the brush of curled hair at end of outer margin of propodus of 
second leg; and in the brush of straight hair at end of outer margin 
of dactyli of last three legs. 

CYRTOMAIA HORRID A, new ipedet. 

Type-locality . — Between Negros and Siquijor: Apo Island (C.), 
S. 64° W., 7.3 miles; lat. 9° 08' 15" N.; long. 123° 23' 20" E.; 256 
fathoms; gn. M. S. ; temperature 53.3° F.; Aug. 19, 1909; station 
5538, Albatross. 

Holotype . — Large male. Cat. No. 47321, U.S.N.M. 

Measurements . — Length of carapace, 59; length of carapace to 
rostral sinus, 48.2; width of carapace, 53; length of lateral gastric 
spine, 20.2. 

Belongs to the group having .a spine on upper margin of orbit. 
Carapace very rough with sharp granules and covered with short 
hair. The lateral gastric spines are by far the largest spines of the 
carapace; the outer spine of the orbit is next in size, and the bran- 
chial spine* the median gastric spine, and the upper orbital spine 
are next Still smaller are the two cardiac spines, while there is 
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a small spine or spinule on the intestinal region and several of the 
same on the branchial regions, especially on the margin. The 
large gastric spines are in a plane nearly parallel with that of the 
rostrum and are slightly divergent from each other. There is a 
strong ridge leading from it to the outer margin of the outer spine 
of the orbit; from this ridge a secondary ridge curves around to 
the posterior hepatic spine. 

The eyes have slender stalks and a large acute tubercle on the 
anterior side of the extremity. The basal segment of the antenna • 
is armed with three downward pointing spines of which two are 
on the outer margin; the spine at the anterior angle is directed 
obliquely forward; two succeeding segments with a few sharp tu- 
bercles or granules on the under surface; third segment about four 
times as long as wide. 

Manus of chelipeds very elongate, about three times ns long as 
its greatest height and increasing in height from the proximal to 
the distal end ; its spines are large at the base but acuminate at the 
tips. Fixed finger strongly inclined; the fingers gape moderately, 
and three or four teeth near the base of the dactylus are united in a 
submolar; the proximal two-fifths of the upper surface of the 
dactylus is spinulous. 

First two legs heavily armed; third and fourth pairs have two 
rows of small, slender spines on the lower side of the merus; ter- 
minal spine on all the merus joints long; dactyli with several fringes 
of short hair. 

First, second, and sixth segments of abdomen with one median 
spine; seventh segment with a spine each side of the middle, while 
the other segments have two spines each side of the middle; there 
is also a spine near the outer margin on all the segments save the 
first Sixth segment a little wider than long, a forward-projecting 
lobe at distal corners. 

This species has much in common with C. goodridgei McArdle; 1 
but the latter has no supraorbital spine; the lateral gastric spines 
are directed strongly outward; the eyes are more, robust; the 
movable segments of the antennal peduncle are armed with spines; 
the last two legs have no spines on the under side of the merus 
( joints. 

CYRTOMAIA ECHINATA, ntw ipKin. 

• 

Type-locality . — Between Leyte and Mindanao : San Ricardo Point 
(Panaon Island), S. 80° E., 11.2 miles; lat. 10° 02' 48" N.; long. 
126° 05' 88" E.; 782 fathoms; gn. M.; temperature 52.8° F.; July 81, 
1909; station 8487, Albatross. 

*Illus. Zool. Tnve$Hffator, Crust., part 10, 1902, pi. G9, figs, l-lo; part 12, 1907, pi. 78, 
figs. 2, 2a. 
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Uolotype . — Large female. Cat. No. 47305, U.S.N.M. 

Measurements . — Length of carapace to tips of rostral horns, 63.3; 
to rostral sinus, 53.7 ; width of carapace, spines excluded, 60.7 ; length 
of lateral gastric spine, 22; length of cheliped, 140; length of menus 
(upper margin), 39; greatest width of menus, 8.3; least width of 
manus, 5.8; length of first leg, 260; of second, 205; of third, 175; of 
fourth, 172. 

The roughest species of Cyrtomaia known. Carapace covered with 
spines and spinules. Of the larger spines the gastric pair are by far 
the longest; they are very slender, slightly arched, and are directed 
forward in a plane nearly parallel with that of the rostral horns. 
The posterior median gastric spine and two spines on each branchial 
region of about the same size form an irregular transverse line. Of 
equal length is the spine at the outer angle of the orbit. The two 
cardiac spines are nearly as long. Lesser spines though of fair size 
are: One on each of the postero-lateral margins of the rectangu- 
lar gastric field, one median almost in the middle of that field, one on 
the posterior part of the branchial region, and of the hepatic region. 
Of the smaller remaining spines there are many conspicuous ones 
below the gastric pair and a row above the branchial margin at the 
widest part of the carapace; of this size is the spine on the upper 
margin of the orbit and the one on the intestinal region. Two still 
smaller spines are on the posterior margin of the carapace either side 
of the middle. A prominent ridge runs from the long gastric spine 
to the hepatic region, thence to the inner hepatic spine. There is n 
spinule on the margin of the inner orbital lobe. The rostral horns 
are slender, a little longer than the interantennular spine, and are 
widely separated at base and slightly divergent. 

Eye-stalk rather slender, bearing a bilobed tubercle near the ex- 
tremity. Basal segment of antenna armed with 4 or 5 slender spines; 
the second spine from the distal end is near the inner margin; the 
two movable segments of the peduncle have a few minute spinules. 

Chelipeds (of female) armed with numerous slender spines, the 
longest of which are in two rows bordering the inner surface of the 
merus, in the inner row on the upper border of the manus and in 
the outer row of the lower border. Gape of fingers narrow, confined 
to proximal half ; prehensile teeth low. 

First and second pairs of*legs strongly armed, the longest spines 
forming a double comb on the propodus and dactylus of the first 
pair. Last two pairs furnished with a few small spines, scattered on 
all the articles of the third leg except the dactylus, but confined in 
the fourth leg to the proximal half or two-thirds of the merus, with 
a spine or two on the carpus. In all the trunk legs the distal spine 
on the merus is long and there is a spine on the ventral surface of 
the coxa. 
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On the sternum of the female there is a spine at the base of the 
cheliped and of the first leg, three spines in a triangle in front of 
the abdomen, and several spinules. Abdomen covered with spines 
and spinules. 

C. echinata can be distinguished from all other species by the 
numerous spines and spinules of the carapace, abdomen, and basal 
joint of antenna. The carapace is much narrower than that of C. 
7/iurrayi, 1 which it most nearly resembles. ( 

ACH/EOPSIS SULUKNSIS, new ipecles. 

Type-locality. — Tawi Tawi Group, Sulu Archipelago: Tinakta 
Island (N.), N. 82° \V., 1.4 miles; lat. 5° 11' 50" N.; long. 119° 54' 
E.; 10 fathoms; co. S.; Feb. 21, 1908; station 5159, Albatross. 

Tlolotype. — Female. Cat. No. 48203, TJ.S.N.M. 

Measurements. — Length of carapace to end of rostrum, 3.7 ; width 
of carapace, 8.3. 

A very broad, subtriangular species, rostrum short, hepatic region 
laterally prominent and situated not far behind the eye. Two large, 
flat-topped, median spines, one gastric, one cardiac ; a small tubercle 
on posterior slope of latter. Margins of hepatic and branchial re- 
gions denticulate or spinulous. A row of ptcrygostomian tubercles. 
Rostrum divided into two short triangular teeth. Supraorbital 
margin raised, very oblique, entire. Behind it are two small spinules, 
the second of which represents the postocular spine. 

Eye-stalks long and rather slender, a small tubercle at end above, 
a broad tubercle on anterior margin and a narrower, sharper one 
below and nearer the base. Basal antennal segment very narrow 
and in ventral view very oblique. 

The feet arc so interlaced and so brittle that they can not l>e 
measured. Palms twice as long as broad and dilated at middle. 
First ambulatory leg missing; second leg about twice as long as 
carapace; last one about 6 mm. long; in all the dactylus is long and 
very slender, nearly straight in its proximal two-thirds, slightly 
curved at the extremity. 

Each of the six segments of the female abdomen has an acute 
tubercle at the middle. 

Relationship. — In the large median spines this species suggests 
A. superoiliaris Ortmann* from Japanese waters, but that species 
has other dorsal spines which are lacking in ours, and the rostrum 
and orbital region are more elongate. 

* liters, Challenger Kept., Zool., vol. 17, 1886, p. 16, pi. 8, ft*. 1. 

• Zool. Jahrb.i Syafc, vol, 7, 1888, p. 86, pi. 8, flgs. 8, So. 
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Subfkmily ACANTHONYCHINJE. 

PELTINIA SUBUMIS, new species. 

Type-locality . — Near Jolo: Jolo Light, S. 37° E., 0.7 mile; lat. C° 
04 ' 20" N.; long. 120° 59' 20" E.; 22 fathoms; S. Sh.; Feb. 14, 1908; 
station 5136, Albatross. 

Bolotype. — Male. Cat. No. 48247, U.S.N.M. 

Measurements . — Length of carapace to end of rostrum, 11.7; width 
across front and orbits, 5.6; width between antero-lateral angles, 
13.5; width between postero-lateral angles, 12.8. 

A large part of the carapace is occupied by the lateral wings which 
extend from the orbit nearly to the posterior margin and are divided, 
not very deeply, into two very unequal parts. These wings, which 
are outwardly ascending, arc separated from the body proper by a 
shallow furrow. The mesogastric and the cardiac region are each 
surmounted by a blunt, conical elevation, the latter the higher; each 
protogastric lobe bears a low elevation forming an equilateral tri- 
angle with the mesogastric tubercle. The posterior margin has a 
thin, narrow, suberect border. While the surface appears smooth 
to the naked eye, it is really microscopically granulate. Rostrum 
deflexed and cut halfway back into two small triangular teeth sepa- 
rated by a triangular sinus. On either side is a larger subtriangular 
preorbital tooth, in the postero-lateral angle of which is cut the 
small semicircular orbital margin. Eye immovable, very little of it 
visible from above; seen from below the eye-stalk appears flat and 
about one and a half times as long as wide; pigment dull-colored in 
alcohol. Anterior margin of antero-lateral wing sinuous, with a 
sinus near the angle and a faint trace of a tooth at the inner fourth. 

Basal segment of antenna distally tapering and having a very 
small tooth at the outer distal angle; next two segments slender, 
the second one and a half times as long as the third; the flagellum 
is subequal in length to the free peduncular segments and exceeds 
the rostrum. Buccal cavity very small, widening a little distally; 
exognath of maxillipeds half as wide as ischium of endognath * merus 
wider than ischium, expanded at the antero-extemal angle. 

Chelipeds a little longer than carapace ; merus, carpus, and manus 
cristate above, merus with a terminal tooth, carpus with tubercle on 
inner surface, dactylus bicristate above; fingers with a wide gape in 
proximal half, a large tooth on the dactylus, in the gape; meeting 
edges dentate. The legs diminish rapidly in length ; their margins 
are cristate; merus and carpus each with a large tooth at end of 
upper margin; propodus with a smaller subterminal tooth, and in 
the first pair with a still smaller tooth at the middle; in the first 
pair the merus also has a small tooth at the middle. 
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Differs from P. nodulosa Dana 1 in having the antero-lateral wing 
of the carapace much larger, the rostrum smaller, basal antennal 
segment narrower, legs wider and more strikingly toothed, especially 
the carpus. 

ANTILIBINIA GILLOLOENSIS, new epeele*. 

Type-locality . — Between Gillolo and Makyan Islands: Makyan 
Island (S.), N. 67° W., 8.9 miles; lat. 0° 12' 15" N.; long. 127° 
29' 80" E. ; 288 fathoms; fne. S. M. ; November 29, 1909; station 
5624, Albatross. 

Holotype. — Male. Cat. No. 48205, U.S.N.M. 

Measurements . — Length of carapace in median line, 12.8; width 
of carapace, 10.3 ; length of rostrum, 1 ; length of cheliped, 22 ; hand, 
length above, 5.3; width, 4.7; length of dactylus, 5.3; length of first 
leg, 20.4; of second, 19.2; of third, 17; of fourth, 14. 

The surface, except of the chehc, is closely covered with, a short 
spherical pubescence, among which are thinly scattered, longish, thin 
hairs. Carapace swollen, regions plainly indicated and nearly 
smooth; branchial region with a furrow parallel to the posterior 
margin and two subdivisions along its inner margin. Rostrum cut 
more than halfwuy to its base, sinus V-shaped, horns longer than 
wide, acute, outer margin convex, inner margin a little concave. Pre- 
orbital hood projecting sideways a little beyond basal antennal seg- 
ment, and ending anteriorly in an acute tooth whose outer margin 
is longitudinal, anterior margin oblique. Postocular tooth conical, 
blunt-pointed, directed forwurd and slightly outward. Hepatic 
tooth much smaller, acute, higher up on the. carapace. No branchial 
teeth. A band of tubercles and granules on the pterygostomian and 
subbranchial regions. 

Eye almost immovable, large at its base, but the part dorsally 
visible is small, not so produced laterally as the postocular tooth; 
cornea light brown in alcohol. Basal antennal segment anteriorly 
narrowed and longitudinally furrowed; a small, sharp, antero- 
lateral tooth is visible dorsally in front of the preorbital tooth. The 
first movable segment is longer and much stouter than the next one, 
which reaches less than half its length beyond the rostrum. 

The buccal cavity is shaped much as in A. smithii M’Leay,* but 
the long joint of the exognatli is anteriorly acuminate, the merus 
of the endognath is obliquely produced in a rounded lobe, and the 
sinus at the inner angle is more rectangular. 

Bight cheliped (only one present) stout; merus tHangular in 
cross-section, upper margin bearing a small terminal tooth and on 
its proximal half two tubercles; lower outer margin with two very 

‘Trent. U. S. Bxpl. Expod., 1852, p. 131 ; etlan, 1865, pi. 6, flgn. 8a, 8b. 

• Bee Knots, Sfldafrik. Crust, 1848, pi. 8, fig. 4. 
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low tubercles followed proximally by a large tubercle, between 
which and the end of the merus the lower surface is hollowed out so 
that when the cheliped is flexed there is a gape at that point. The 
carpus has three blunt, longitudinal ridges, the uppermost one most 
prominent and proximally produced and angled. Manus smooth, 
somewhat compressed, upper and lower margins convex. Fingers 
deflexed, pointed, prehensile edges gaping in their basal three-fifths 
and roughened with irregular crenulations; two pits on the outer 
surface of each, one at the base, one near the middle. 

Legs subcylindrical, unarmed ; dactyli slender, moderately curved, 
homy tips light amber-colored. 

Sternum and abdomen smooth, wider than in A. smitJui. 1 

Relationship . — The only other species of the genus is A. smith) i 
M’Leay,* from Natal, which is of large size and much rougher and 
has two branchial teeth or spines. 

PUGETTIA MXNDANAOENSX8, new species. 

Type-locality . — Off Northern Mindanao: Tugolo Light, S. 75° W., 
12.5 miles; lot. 8° 47' 15" N.j long. 123° 35' 00" E.; 162 fathoms- 
S.; temperature, 54.5° F.; Aug. 20, 1909; station 5543, Albatross. 

Uolotype. — Female. Cat. No. 48208, TJ.S.N.M. 

Measurements . — Length of carapace on median line, 11.3; of ros- 
tral horns, 3.6; width of carapace without spines, 7.6 mm. 

Begions of carapace for the most part smoothly rounded; a dis- 
tinct areola tipped with a tubercle at the inner angle of the branchial 
region; a curved areola either side of the cardiac region; branchial 
spine of moderate size, conical, sharp, pointing directly outward; 
hepatic spine small, conical, sharp, pointing a little upward and a 
little forward; intestinal region produced backward in a conical 
protuberance which overhangs the posterior margin; a tubercle on 
the anterior part of the subbranchial region, and a row of three 
tubercles on the pterygostomian region. Preorbital hood ending an- 
teriorly in a short acute tooth; postocular cup high and very con- 
cave. Horns horizontal, moderately divergent, acuminate. Basal 
segment of antenna with outer margin nearly straight, a small, sharp 
tooth at anterior angle, pointing obliquely outward and forward. 

Cheliped very little stouter than legs, as long as carapace and one- 
third of rostrum; palm a little swollen, its upper length about one 
and three-fourths times its height and not much greater than length 
of dactylus. First ambulatory leg exceeding cheliped by length of 
dactylus and three-fourths of propodus. 

1 Sc* Krauss, Stidafrtk. Crust, 1843, pi. 3, flg. 4c. 

* In Smith, Illus. ZooL S. Africa, Annulosa, 1838, p. 57. 
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Relationship. — In general appearance resembles P. minor Ort- 
mann, 1 from Japanese waters, but there is no cardiac spine, a much 
smaller hepatic spine, and less prominent orbits. 

PUGETTIA LEYTENSIS, new •pedes. 

Type-locality. — Between Leyte and Cebu : Capitancillo Island 
Light, S. 46° W., 15.7 miles; lat. 11° 10' N.; long. 124° 17' 15" E.; 
182 fathoms; gn. M.; temperature, 55.7° F.; Mar. 10, 1909; station 
5403, Albatross. 

Uolotype. — Ovigerous female. Cat. No. 48209, U.S.N.M. 

Measurements. — Length of carapace on median line, spines ex- 
cluded, 19.3 ; length of horns, 4.8 ; width of carapace, spines excluded, 
13.2; width, spines included, 1C. 

Carapace with six spines: one stout, blunt, at summit of conical 
cardiac area; one short, erect, on posterior margin; one dong, sub- 
cylindrical, pointing outward and a little forward and upward, on 
each hepatic region ; and one shorter, stouter, more conical, directed 
outward and a little upward, on the branchial region. Rostral horns 
very divergent, making an angle of about 70° and curved outward. 
Preorbital lobe bluntly toothed anteriorly; postocular cup bluntly 
pointed in dorsal view. Surface covered with a very short, dense, 
circular pubescence, with lines of long hair on the gastric region and 
on the lateral margin between the spines. 

The basal segment of the antenna has a blunt tooth at the antero- 
external angle, but no tooth or tubercle on the external margin. 
Chelipeds as long as carapace minus rostrum; merus with a distal 
spine and a spine at proximal third of upper margin, and two 
tubercles on lower outer margin; carpus with obtuse ridge ending 
behind in a tubercle; fingers narrowly gaping. The merus of the 
ambulatory legs has a few tufts of hair, the carpus is enlarged 
distally. 

The long, cylindrical, hepatic spine sufficiently distinguishes this 
species from all others of the genus. 

Subfamily PISINJE. 

8PHEN OCARCINU8 LUZONICU8, saw tpecie*. 

Type-locality. — East coast of Luzon: San Bernardino Light, S. 
27° W., 11 miles; lat. 12° 55' 26" N.; long. 124° 22' 12" E.; 195 
fathoms; Sh.; temperature 59.3° F.; June 24, 1909; station 5475, 
Albatross. 

Holotype. — Male. Cat. No. 48210, U.S.N.M. 

Measurements. — Length of carapace on median line, 20.6; length 
of rostrum, 10.5; extreme width of carapace, 19; width without ex- 
crescences, 18. 

> Zool. Jolirb., Sj»t„ vol. 7 , 1898, p. 44. 
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Carapace subtriangular, with a long rostrum of two divergent 
spines, equal to half the length of the remainder of the carapace; 
surface deeply channeled so as to leave 17 smooth, thinly setose, raised 
islets, rfs follows : One elongate-oval on the gastric region ; one trans- 
versely subcircular, on the cardiac region; one in the shape of a 
Cupid’s bow along the posterior border ; two narrowly subtriangular 
on each branchial region, the point of the triangles directed outward 
and extending laterally beyond the line of the carapace, especially so 
in the case of the posterior of these two islets; an L-shaped hepatic 
and postocular islet; one semilunar preorbital; one oval subhepatic; 
two subbranchial, one of which is oval, the other elongate-spatulate. 
A tubercle in front of the gastric islet and either side of the cardiac 
islets; they and the channels are densely setose. 

Chelipeds stouter than ambulatory legs and nearly as long as cara- 
pace and nostrum ; merus very bluntly angled above, carpus with two 
blunt crests above, manus with one ; maims tapering distally ; fingers 
meeting at the tips, dactylus with an enlarge'd tooth at base. Of the 
ambulatory legs the first is much the longest, exceeds the cheliped by 
the dactylus and nearly half the propodus ; legs subcylindrical, carpal 
segments with a longitudinal depression. 

Relationship. — Very much like S. stimpsoni (Miers) 1 , except that 
the branchial islet is divided into two and the merus joints of cheliped 
and legs are not sharply cristate as in that species. 

BPHBNOCARCINUS AURITUS, new epccies. 

Type-locality. — East coast of Luzon: Atalaya Point, Batag Island, 
S. 65° E., 5.1 miles; lat. 12° 43' 51" N.; long. 124° 58' 50" E.; 808 
fathoms ; gn. M. ; temperature 45.3° F. ; station 5444, Albatross. 

Holotype. — Ovigerous female. Cat. No. 48211, U.S.N.M. 

Measurements. — Entire length of carapace, 17.3; length of rostrum, 
3.3; greatest width of carapace, 11.4. 

Carapace and rostrum subtriangular, the rostrum shorter than in 
any other species of the genus and composed of two flattened, some- 
what ear-shaped horns which are contiguous nearly to the tips. 
Channels of the carapace covered with low, spherical sette and some 
lines of longer, curved hairs. Islets flattened and 14 in number as 
follows: One gastric, longitudinal, oblong with a little transverse 
piece joined to the rear; one cardiac and intestinal in the form of a 
large T with the ends of the crosspiece curved backward and inward; 
on either side of this, one narrow-subspatulate, and parallel to the 
post-lateral margin of the carapace ; one branchial, elongate, irregu- 
lar, following lateral margin of carapace and touching the hepatic- 

* Ovypleurodon etlmpeoni Micro, Challenger Rept* Zool., tot 17, 1886, p. 88, pt 6, 
figs* l-lc. 
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postocular islet, which is subcircular with a notch in the inner mar- 
gin; one lunate preorbital islet; an elongate islet on the Bubbranchial 
and on the subhepatic region. 

Chelipeds of female stouter than ambulatory legs and as long as 
carapace; upper margin of merus and man us subparallel; fingers 
narrowly gaping. First ambulatory leg exceeding cheliped by half 
the length of dactylus ; legs cylindrical. 

Differs from all other species by the pattern on the carapace and 
the short rostrum. 

SPHENOCARCINUS NODOSUS, new species. 

Type-locality . — Between Negros and Siquijor: Apo Island (C.), 
S. 26° W., 11.8 miles; lat. 9° 15' 45" N.; long. 123° 22' 00" E.; 279 
fathoms; gn. M.; temperature 53.5° F.; Aug. 19, 1909; station 5536, 
Albatross. 

Holotype. — Male. Cat. No. 48212, U.S.N.M. 

Measurements . — Length of carapace in median line, 22 ; length of 
rostral horns, 4.3; width of carapace exclusive of tubercles, 16.2; 
same, inclusive of tubercles, 18.5. 

Carapace ovate-triangular, densely covered with a coating of acute 
hairs, and ornamented with round knobs or tultercles of which there 
are eight of large size and seven of small size ; the large ones are as 
follows : Four in a short cross in the middle of the carapace, of which 
two are median, gastric and cardiac respectively, and two are anterior 
branchial; a larger tubercle at the outer angle of each branchial 
region, and, largest of all, an oblong, nearly vertical excrescence 
nearly covering the hepatic region. The pubescence is shorter on 
the two lateral tubercles. The small tubercles are as follows: Two 
lateral gastric; two on each branchial region, one close, in front of 
the large tubercle, one on each side of the cardiac region; and one 
intestinal. On the subbranchial region there is ,a suberect, semioval, 
laminar lobe or excrescence, with a narrow white edge. A similar, 
but smaller, narrow, right-angled area is on the pterygostomian 
region. Preorbital hood very oblique and terminating anteriorly in 
an acute angle; it is separated by a small U-shaped sinus from the 
postocular cup which is well-developed, especially below. Basal 
antennal segment narrow, curved, diminishing distally, unarmed. 
Rostral horns horizontal, with outer margins parallel, interspace 
V-shaped. 

Chelipeds long and massive, two-thirds again as long as carapace; 
margins of three-sided merus blunt, unarmed ; carpus with two blunt 
crests above and a tooth on the proximal half of inner margin; 
manus narrowing distally, with margins proximally thin; fingers 
dentate, with a large tooth at base of dactylus, a wide gape in basal 



642 PROCEEDINGS OF THE NATIONAL MUSEUM. tot. BO. 

half. Ambulatory legs cylindrical, pubescent, the first pair one- 
fourth longer than cheliped. 

Relationship. — Closely related to S. carbunoulus Rathbun 1 from 
the Hftwaiian Islands; in carbunoulus , however, there are nine sub- 
equal prominences on the hinder part of the carapace, the intestinal 
and posterior branchial nodules lieing as large as the others; the 
hepatic nodule is fused with the postocular, while in nodosus these 
nodules are separate and very unequal in thickness. 

HYASTENUS TRISPINOSUS, new epectei. 

Type-locality. — Tawi Tawi Group, Sulu Archipelago: Tinakta 
Island (N.), N. 82° W., 1.4 miles; lat. 5° 11' 50" N.; long. 119° 54' 
E. ; 10 fathoms; co. S.; Feb. 21, 1908; station 5159, Albatross. 

Eolotype. — Male. Cat. No. 48213, U.S.N.M. 

Measurements. — Length on median line without spine, 10.9; length 
of rostral horns, 5.4 ; width without spines, 7.8 ; width with spines, 9.7. 

A subtriangular carapace with three spines, one of which is median 
just above the posterior margin, nearly erect, curved, acute, the other 
two at the branchial angles, longer, slenderer, directed outward and 
strongly upward, curved, with tip hooked forward. A low median 
tubercle on the gastric and on the cardiac region; a large gastric 
tubercle near the orbital sinus, and in the same horizontal line a very 
small one, nearer the middle. A branchial tubercle on the lobe in the 
angle between cardiac and intestinal regions; another much farther 
forward near the margin. Three very large pterygostomian tubercles 
besides the one formed by the projecting angle of the buccal cavity. 
Rostral horns slender, moderately divergent, horizontal, acuminate. 
Preorbital lobe with a well-developed anterior tooth; in front of it 
shows the narrow spine of ' the antennal segment. Orbital sinus very 
small and rounded ; outside it, the anterior margin of the postocular 
cup is concave. The basal antennal segment bears on its outer margin 
beside the distal spine, a large lobe at the middle, and far back a 
small tubercle. 

Chelipeds slender, as long as carapace and one-third the rostrum ; 
the specimen is perhaps not fully mature. Manus not enlarged; 
fingers with a very narrow gape at base. The more distal spines of 
the dactyli of the ambulatory legs are of good size. 

Relationships. — Near E. diacanthus (de Haan)* and H. spinosus 
A. Milne Edwards;* the median gastric tubercle in trispinosus is 
farther, forward than in diacanthus and occupies the position of the 
anterior of the two spines in spinosus; but the most striking differ- 

» Bull. V. 8. mill Comm, (or 1003, pt. 8, 1008, p. 870, pi. 14, flg. 0. 

* Pisa (NaaUf) diaoantha de Haan, Fauna Japon,, Crust., 1888, pi. 24, flg. 1 ; 1888, pi. Ofl 
and pU G, 

* Nouv. Arch. Mnso Hist. Nat., Paris, vol. 8, 1872, p. 280. 
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ence lies in the presence of the long (for Hyastenus) spines of the 
posterior carapace; the related species also have no antennal spine. 

HYASTENUS AUCTUS, new species. 

Type-locality . — Near Siasi, Sulu Archipelago: Sirun Island (N.), 
S. 80° W., 3.8 miles; lat. 5° 35' 40" N.; long. 120° 47' 30" E.; 17 
fathoms; co. S.; Feb. 16, 1908; station 5148, Albatross. 

Ilolotype . — Male. Cat. No. 48214, U.S.N.M. 

Measurements . — Length on median line, 21; length of rostral 
horns, 12.2 ; width of carapace without spines, 14 ; width with spines, 
15.2. 

Gastric region very high, conical, rising to a subacute apex or 
tubercle; cardiac region a little less high, smoothly rounded; intes- 
tinal region with a short, conical, subacute spine. A stout, pointed 
spine at the branchial angle, directed outward, upward, and slightly 
backward; a little above, in front of, and within this spine is an- 
other, short, stout, tuberculiform, acute; on the anterior branchial 
areola there is a lower, smaller, submarginal tubercle. On each 
gastric region near the orbital sinus there is a large tubercle on each 
side, the distance between which is very little greater than from either 
to the median tubercle. A tubercle on margin of hepatic region. 
Three pterygostomian tubercles. Rostral horns straight, regularly 
tapering, divergent. Orbit and antennal joint much as in II. sjnnosus. 

Chelipeds very little longer than carapace, excluding rostrum; 
palms not enlarged, fingers gaping very narrowly at base only. 
Legs rather stout, spinules of dactyls small. 

Relationships. — Near II. spinoms , from which it differs in having 
only one median tubercle on the gastric region, instead of two tu- 
bercles or spines; and in having a supplementary tubercle or spine 
above the posterior branchial spine. Also has a curious resemblance 
to II. hUgendorfi 1 in its ornamentation, but the carapace is narrower 
behind and wider across the orbits ; it lacks the two tubercles on the 
subbranchial region, also has fewer gastric tubercles, while the gastric 
region is more strongly humped. 

HYASTENUS TUBERCULOSUS, new tpocles. 

Type-locality. — Near Jolo: Jolo Light, S. 17° E., 5.5 miles; lat. 
6° 09' N.; long. 120° 58' E.; 29 fathoms; co. S.; Feb. 15, 1908; sta- 
tion 5141, Albatross. 

Holotype. — Male, Cat. No. 48215, U.S.N.M. 

Measurements.— Length on median line, 9.2; length of horn, 3.6; 
width of carapace, 6. 

Carapace with four median tubercles, two large gastric, the pos- 
terior of which is at the highest point of the carapace, one cardiac 
and one intestinal; four additional tubercles on the gastric region, 

i De Jour. Llun. Soc. London, Zool„ vol. 22, 1887, p. 14, pi. 1, flgi. 8, 4. 




544 PROCEEDINGS OF THE NATIONAL MVBEDM. vw.. 

two leading obliquely-transversely forward on each side of the an- 
terior median tubercle, those of the inner pair very small; branchial 
region with a lateral row of four tubercles arching upward, the pos- 
terior of these being at the posterolateral angle; a tubercle on the 
areola at the inner angle of the branchial region, between the cardiac 
and intestinal regions; a small but prominent tubercle on the hepatic 
margin; two large and one small ptcrygostomian tubercle. Rostral 
horns widely divergent, slender, arched upward. Anterior end of 
preorbital hood subrectangular, not produced. On the basal seg- 
ment of the antenna, a blunt tooth or spine obliquely placed, visible 
from above, followed on the outer margin by a large lobe and then 
by a tubercle. 

Chelipeds equal in length to the carapace and nearly half the 
rostrum; palms swollen, pubescent, a small tubercle on upper margin; 
fingers proximally arched, making a wide gape for half their length. 
Spinules on dactyli of ambulatory legs rather small. 

Relationships. — This species suggests II. hilgendorfi , but the cara- 
pace is wider across the anterior part and the preorbital cup is not 
produced and pointed as in hilgendorf ; the prominences are simi- 
larly arranged, but none of them arc spines; the manus of the adult 
male is shorter and wider and not wholly smooth, as in that species. 
On the other hand, the shape of carapace and orbit and especially the 
profile view, are very like II. elongatus (Ortmnnn), 1 but the carapace 
is wider in proportion to its length, also smoother, the horns shorter 
and more spreading, the legs shorter, especially those of the first pair, 
the propodus of which is one and a half times longer than the carpus 
(in elongatus twice as long) . 

. HYASTENUS ORBIS, new epeclee. 

Type-locality. — Tawi Tawi Group, Sulu Archipelago : Observation 
Island, N. 70° W., 6.4 miles; lat. 4° 58' 20" N.; long. 119° 50' 30" E.; 
9 fathoms; Co.; Feb. 24, 1908; station 5165, Albatross. 

Uolotype. — Ovigerous female. Cat. No. 48216, U.S.N.M. 

Measurements. — Length of carapace on median line, 8; length of 
horns, 2.2; width of carapace, 5.1. 

A small species, relatively wide, with large orbits; cardiac higher 
than gastric region, the latter sloping steeply down from the summit 
to the base of the horns. Five median tubercles of which three are 
gastric, one cardiac, one intestinal ; a transverse row of four tubercles 
on the gastric region in a line between the anterior and the second 
of the median tubercles; a pair of tubercles behind the rostrum and 
forming an equilateral triangle with the anterior median tubercle ; 
curve of four acute tubercles or 6pines on the margin of the branchial 

region, the posterior of which is longer and definitely spinate; three 

- » , .... 

* * Hya$tonui diooutkw tit. eHonguta Ortmann, Zool. Jahrb., Sjst., yol. 7, 1808, p. 65. 
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truncate pterygostomian tubercles, the anterior one the largest. The 
short, slender, acuminate rostral horns are spread wide apart and 
are slightly curved or convex to each other. The orbital coverings 
are large and prominent ; preorbital hood very thin and sharp-edged, 
the anterior angle acutely pointed, the posterior angle with a blunt 
tooth; anterior margin of postocular cup with a very small tooth. 
Basal segment of antenna wide and armed at the anterior angle with 
a slender spine pointing directly forward and in large part visible in 
dorsal view ; the margin behind it is longitudinal up to a slight lobe 
beyond which there is a deep sinus and a tubercle. 

Chelipeds (of female) short and weak, margins of palms parallel, 
outer surface crossed by longitudinal lines of pubescence, fingers 
with an almost imperceptible gape at base. Ambulatory legs orna- 
mented with long spatulate bristles on the margins; dactyli long and 
slender, their spinules relatively small. 

Relationship. — This species is perhaps nearest to II. verrucosipes 
(Adams and White) 1 which has similar though not identical orna- 
mentation on the carapace; II. verrucosipes is definitely set apart by 
the very elongated postocular cup and by the supplementary plate 
projecting sideways from the basal segment of the antenna. 


HYASTENUS BIFORMIS, new species. 

Type-locality. — Tawi Tawi Group, Sulu Archipelago: Tinakta 
Island (N.), N. 82° W., 1.4 miles; lat. 5° 11' 50" N., long. 119° 54' 
E.; 10 fathoms; co. S. ; Feb. 21, 1908; station 5159, Albatross. 

Holotype. — Male. Cat. No. 48217, TJ.S.N.M. 

Measurements. — Length of carapace on median line, 9.8; length 
of rostral horns, 3.5 ; width of carapace, 7. 

Carapace oblong-triangular, high in the middle, cardiac higher 
than gastric region and bearing two prominent tubercles side by side, 
and behind them and lower down a median, flat tubercle; gastric 
region with two median tubercles, the posterior of which is larger 
and higher, and a tubercle on either side not far from the orbital 
sinus; an arch of three small tubercles near the margin of the 
branchial region, of which the posterior one is the largest, and is 
pointed ; a single tubercle on the intestinal region and on the hepatic 
margin; a row of several tubercles on the subbranchial and sub- 
hepatic regions, and another row on the pterygostomian region. 
Rostral horns slender, widely separated by a U-shaped sinus, mod- 
erately divergent. Preorbital hood with a small tuberculiform point 
at the anterior angle ; anterior margin of postocular cup cut into two 
subequal lobes. Basal segment of antenna broad, armed with two 

* See Caiman, Trans. Linn. Boc. London, asr. 2, Zool., to!. 8, 1900, p. 86, pi. 2, flga. 
28, 24. 

10000* — Proc.N.M.vol.50 — 16 85 
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strong, blunt outer spines or teeth, the posterior of which is the 
larger; the tips of both are visible in dorsal view. 

Chelipeds half again as long as the carapace excluding rostrum; 
merus subcylindrical, increasing distally where it bears a few sharp 
granules; manus somewhat compressed, two and a half times as long 
as its greatest width and armed on the upper surface and the upper 
half of the inner surface with sharp tubercles; fingers arched and 
widely gaping for their proximal two-thirds. Ambulatory legs 
slender, the first pair two-sevenths longer than cheliped ; spinules of 
dactyli minute. 

Relationships. — In the rounded outlines of the branchial regions 
this species reminds one of II. planasius 1 and of II. calvarius .* 77. 
planasius has a flatter carapace, longer branchial spine, shorter, 
broader horns, and shorter, stouter chelipeds, while H. calvarius is 
smooth in its dorsal aspect except for a branchial and an intestinal 
spine. The pair of cardiac tubercles and the character of the anten- 
nal segment set the new species apart from all others. 

HYASTENU8 FRATERCULUS, new ipedn. 

Type-locality. — Tuwi Tawi Group, Sulu Archipelago: Observation 
Island, N. 70° W., 6.4 miles; lat. 4° 58' 20" N.; long. 119° 50' 30" 
E.; 9 fathoms: Co.; Feb. 24, 1908; station 5165, Albatross. 

B allotype. — Male. Cat. No. 48291, U.S.N.M. 

Measurements. — Length of carapace on median line, 7 ; length of 
rostral horns, 0.7 ; width of carapace, 5. 

This species is so near II. biformis that it can best be described 
by comparison. The carapace is posteriorly less rounded, the lateral 
and posterior margins of the branchial regions being straighter; 
the gastric region is ornamented with 3 prominent median tubercles 
(instead of 2) and 2 tubercles (instead of one) on each side, ar- 
ranged obliquely and almost in line with the middle of the median 
tubercles; a marginal branchial row of 8 (on the left) or 9 (on the 
right) tubercles, unequal in size; many tubercles or granules on 
the subbranchial and pterygostomian regions; intestinal region 
produced obliquely backward in a large, blunt, conical elevation. 
Bostral horns short and directed forward. Margins of manus of 
cheliped more nearly parallel than in biformis. Merus of first am- 
bulatory leg armed with three tubercles above on the proximal half. 
For the rest, much like biformis , having a similar cardiac region, 
orbits, antennae, maxillipeds, and abdomen. 

* Pi$ a planatla Adams and White, Voy. Bam&rang, Crust., 1848, p. 0, pi. 2, figs. 4, 4a, 
6, 5«. 

* Compart Alcoek and Anderson, Illus. Zool. Inveatigator, Crust., pt. 4, 18M, pi. 21, 

fl*. 2. 
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HYASTENUS SCROBICULATUS, new epeelee. 

Type-locality. — Tawi Tawi Group, Sulu Archipelago: Tinakta 
Island (N.), S. 72° W., 2.75 miles; lat. 5° 12' 40" N.; long. 119° 55' 
10" E. ; 12 fathoms ; S. ; Feb. 22, 1908 ; station 5160, Albatross. 

Holotype. — Male. Cat. No. 48218, U.S.N.M. 

Measurements. — Length of carapace on median line, 8.2; length 
of rostral horns, 2; width of carapace, 5. 

The cardiac region is the highest part of the carapace; it is sur- 
rounded by a trench and surmounted by a conical tubercle; a low 
tubercle may be seen on the posterior slope. Four median gastric 
tubercles, the second (from the front) very low, the others promi- 
nent; either side of the second and at some distance there is another 
tubercle ; an arch of four spines or tubercles near the margin of the 
branchial region ; the posterior one is a spine of fair size, the others 
are pointed tubercles diminishing in size anteriorly; an intestinal 
and a marginal hepatic tubercle ; a row of three subhepatic and sub- 
branchial tubercles and a row of two pterygostomian tubercles. 
Rostral horns flattened, regularly tapering, outer margins parallel. 
Anterior angle of preorbital hood produced obliquely in a short 
acute spine, posterior half of outer margin rounded and produced 
strongly outward; orbital sinus narrow; postocular cup triangular. 
Basal antennal segment wide and with two triangular, acute teeth 
or spines directed obliquely forward. 

Chelipeds weak, no longer than carapace exclusive of rostrum; 
palms rough above, fingers narrowly gaping at base. Legs very 
slender, spinules of dactyli minute. 

Relationship. — In the shape of carapace, details of orbit and basal 
antennal segment and roughness of cheliped, this species resembles 
H. biforms (p. 545), but can at once be told by the isolated cardiac 
region surmounted by one tubercle instead of two side by side, by 
the four instead of two median gastric tubercles, and by the flat- 
tened rostrum. 


HYASTENUS TINAKTENSIS, new epeeie*. 

Type-locality . — Tawi Tawi Group, Sulu Archipelago: Tinakta 
Island (N.), N. 82° W., 1.4 miles; lat. 5° 11' 50" N.; long. 119° 54' 
E.; 10 fathoms; Co. S.; Feb. 21, 1908; station 5159, Albatross. 

Holotype. — Female. Cat. No. 48221, U.S.N.M. 

Measurements . — Length of carapace in median line, excluding 
spine, U; length of rostral horns, 2.8; width of carapace without 
spine, 7.8. 

Carapace wide, strongly constricted behind the spreading orbits; 
surface strongly tuberculate and spinate: three blunt spines or hi g h 
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tubercles on the median line of the gastric region ; eight lateral gas- 
tric tubercles, four of which are granulated ; hinder part of cardiac 
region produced upward in a long, spadelike spine, compressed 
antero-posteriorly; seven small cardiac tubercles; a large, flat, trian- 
gular, erect tubercle or elevation, and three small tubercles on the 
intestinal region; on the hinder part of the branchial region three 
strong spines on each side, of which one is at the lateral angle, one 
above that point, and one near the cardiac region; many branchial 
tubercles ; one hepatic tubercle, which on the right side is split in two ; 
one tubercle on the anterior part of the subbranchial region and a 
large bilobed pterygostomian tubercle. Nostrum strongly deflexed, 
horns slender, widely divergent. Preorbital hood divided into two 
subequal teeth, the anterior of which is upcurved but not at all ad- 
vanced; orbital slit narrow; postocular cup large, produced out- 
ward and forward to cover the end of the eye, ventral surface flat 
and smooth. Basal segment of antenna armed with three large, 
somewhat flattened, lobes or teeth, but outside the two anterior of 
these lobes the segment is produced outward and obliquely upward 
forming a partial floor to the orbit. 

Chelipeds of female weak, shorter than carapace. Legs of mod- 
erate length, ornamented with stout unequal sette ; dactyli long, very 
slender, and very finely armed. 

Relationships. — In its roughness this species resembles H. oryx, 1 
but it is much more uneven and of quite different shape. In the 
lateral extension of the basal antennal segment, it shows a kinship 
with H. vemtcosipcs. 2 The large, compressed, erect elevations of 
cardiac and intestinal regions are unique. 

CHORILIA SPHENOCAKCINOIDES, n«w (pacta. 

Type-locality. — Between Negros and Siquijor: Apo Island (C.), 
S. 26° W., 11.8 miles; lat. 9° 15' 45" N.; long. 123° 22' 00" E.; 279 
fathoms; gn. M.; temperature 53.5° F. ; Aug. 19, 1909; station 5586, 
Albatross. 

Holotype. — Male. Cat. No. 48202, U.S.N.M. 

Measurements . — Length of carapace on median line, 15.6; esti- 
mated length of rostral horns (the tips of both are broken off), 5.8; 
width of carapace without spines, 10.7 ; with spines, 12.6. 

Carapace covered with pubescence, out of which emerge the larger 
protuberances on the posterior part; one of these is transverse and 
occupies the greater part of the intestinal region and a strip parallel 
to the posterior margin; another covers the cardiac region; while 

* A* Milne Edward*, Nouv. Arch. Hub. Hist. Nat, Paris, toI. 8, 1872, p. 250, pi 14, 
8«. 1- 

f Baa Caiman, Timas, Linn. Soe. London, sar. 2, SSooi, roi 8» 1800, p. 86, pi. 2, Oft. 
28 and 24. 
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oft either side is a pear-shaped branchial eminence transversely placed 
and ending outwardly in a spine ; the hepatic region culminates in a 
conical, acute spine directed outward and slightly upward; of tu- 
bercles there is one median on the mesogastric region, one at inner 
angle of the branchial region, and one farther back, behind the 
middle of the interspace between cardiac and branchial regions; a 
spine on anterior part of subbranchial region ; a row of three ptery- 
gostomian tubercles. Rostral horns slender, widely separated, mod- 
erately divergent. Preorbital hood expanded laterally and with an 
acute tooth anteriorly; postocular cup well developed. Anterior 
angle of basal antennal segment acute; outer margin with a slight 
concavity. 

Chelipeds as long as carapace and rostrum; merus armed above 
with three low tubercles and a terminal spine; carpus with a thin 
outer crest and two blunt crests ; margins of manus blunt, subparallel, 
length about one and a half times height; fingers feebly crenate, a 
broad low tooth at the base of the dactyl in a narrow gape. The first 
ambulatory legs are lacking, but the second are about one-fourth 
longer than the chelipeds. 

Relationships. — This species has orbits similar to those of ('. long- 
ipes Dana 1 and C. japonica (Miers) 2 , that is, there is a short, U- 
shaped sinus between preorbital hood and postorbital cup; the basal 
antennal segment also is elongate as in those species. Instead of the 
numerous spines on the carapace of typical species, C. sphenocarci- 
noides has ornamentation on the posterior half similar to that on cer- 
tain species of Sphenocarcinus, especially P. luzoniaus (see p. 539), 
while the tuberculation of the -anterior half of the carapace is akin 
to that of the atypical species of Pugettia, e. g., P. minor Ortmann.* 


NAXIOIDES ROMBLONI, new epeclei. 

Type-locality. — Near Romblon: Romblon Light, S. 56° E., 4.5 
miles; lat. 12° 38' 15" N. ; long. 122° 12' 30" E. ; 37 fathoms; hrd. S. ; 
temperature 75.7° F.; Mar. 25, 1908; station 5179, Albatross. 

Holotype. — Male. Cat. No. 48201, U.S.N.M. 

Measurements. — Length of carapace on median line, 7.6; width of 
carapace, 5; length of rostrum, 7; length of cheliped, 11.7; length 
of first leg, 19.5 ; of second leg, 15 ; of third leg, 11.5 ; of fourth leg, 9. 

A small, delicate species. Carapace with numerous spines and 
acute tubercles. Cardiac region most elevated, conical, surmounted 
by a short, conical spine, and bearing another spine nearly as large 
on its posterior slope ; there are several tubercles the largest of which 

1 Amor. Jonr. Set., Mr. 2, to!. 11, 1881, p. 288. 

* Hyattcnut (ChorMa) japoMou* Ultra, Proe. Cool. Soc. London, 1878, p. 27, pi. 1, 

flga. 2, 2a, 28. 

•Cool. Jahrb,, Spat, vol. 7, 1888, p. 44. 
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are two on the anterior slope side by side. Three median spines, the 
posterior the largest, on the gastric region; a transverse row of four 
tubercles or spines, in a line between the first and second median; 
behind the outer ones of this row there is another in transverse line 
with hinder median spine; two small tubercles near posterior border 
of mesogastric region. The longest spines of the carapace proper 
are two on the margin of each branchial region ; in front of each spine 
there is a tubercle while between them and farther in there is a 
smaller spine; a ring of granules near the inner angle; besides sev- 
eral other granules and tubercles on the gastric as well as on the 
branchial region. A flattish spine on hepatic region. A stout, 
curved, acute spine above posterior margin. Subbranchial and ptery- 
gostomian regions spinous, the anterior spine largest. 

Rostral horns nearly as long as carapace, slender, curved, diver- 
gent from their bases, a little convex toward each other and a little 
convex upward in a side view; they lack the accessory spine or 
spinule commonly found in species of this genus. Preorbital hoods 
long and narrow, inclined toward each other anteriorly, outer margin 
nearly straight, and posterior margin transverse, forming an acute 
dentiform angle; anterior end produced in a long, narrow, sharp 
tooth. On upper margin of orbit, a small triangular tooth close to 
the postorbital cup; the Tatter angular, upper surface rhomboidal, 
outer surface larger, subrectangular. Basal antennal segment longi- 
tudinally grooved, armed at the anterior angle with a slender spine, 
visible from above ; further back on the the margin there is a shallow 
lobe. 

Chelipeds slender, the manus slightly wider than the merus and 
enlarging a little distally; surface finely granulate. Fingers about 
one-third as long as manus, gaping in basal half. Merus armed 
with 3 spines above and 2 below, all of medium length. The 
merus of the ambulatory legs, besides the long terminal spine, has 
from 3 to 5 other irregular spines. The carpus bears 2 spines above 
on the distal half; they are insignificant on the last 2 legs. The 
dactyli are armed with from 8 to 12 sharp spinules visible to my 
unaided eye. 

The under side of the crab is ornamented with lines of globular 
setce. The first to sixth segments, inclusive, of the abdomen bear a 
median spine or tubercle. 

Relationship. — This pretty little species differs from all others in 
lacking an accessory spinule on the rostral horns and in having 
more than one spine on the merus joint of the legB. The orbits, how- 
ever, are of typical form. It is perhaps nearest to N. taurus Pocock, 1 
which also has granulated chelipeds and divergent horns, but the 

H I, - . ,..,, , ■ ! . ■ !■■ ■ ■ ■ —————— ■ ' — — 

1 Compart 111 us. Zool. Investigator, Crust, pt 8, pi, 88, fl?s. 5, 0*. 
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horns are straight, the basal antennal segment has a tooth at its 
middle, and the carapace is differently ornamented. 

PHALANGIPUS FILIFORMIS, n.w ipecies. 

TLeptopus longipes Milne Edwards, Cuvier’s R6gne Anlm., Crust., atlas, pi. 84, 
fig. 1. 

Type-locality . — East of Leyte : Tacbuc Point, S. 80° W., 15.2 miles; 
lat. 10° 46' 24" N.; long. 125° 16' 30" E.; 57 fathoms; Sh.; July 29, 
1909; station 5478, Albatross. 

Holotype. — Male. Cat. No. 48223, U.S.N.M. 

Measurements . — Length of carapace on median line, 22.2; length 
of horns, 1.4; width of carapace, 21; length of cheliped, 53.5; length 
of first ambulatory leg, 166.5. 

The spines of the carapace are placed as in P. herbstii 1 but they 
are slenderer and sharper. The front of the carapace is equally 
wide, measured between the tips of the anterior and well-developed 
spines of the preorbital hoods and between the posterior extremities 
of the hoods. Rostral horns slender, their outer margins divergent 
On either side of the very sharp tooth of the upper and the lower 
margin of the orbit there is a U-shaped si nils. Pterygostomian spine 
very long, acuminate, a smaller spine behind it. A laminar projec- 
tion on the first abdominal segment occupies nearly its whole width 
and is pointed at the middle; sixth segment armed with a spine near 
the distal end. The two pairs of spines on the sternum at the base of 
the chelipeds are well developed and acuminate. 

Chelipeds slender, the merits more so than the merus of the ambu- 
latory legs; manus subeylindVical, but widening a little distally; the 
fingers gape narrowly in their basal half where the margins are 
wavy, not toothed. 

Relationship . — In P. herbstii the outer margins of the preorbital 
hood are oblique, not parallel ; the outer margins of the rostral horns 
are subparallel; the tooth on the lower margin of the orbit is wider; 
the pterygostomian spine is shorter ; the prominence on the first ab- 
dominal segment is much smaller, the sixth segment is unarmed ; the 
chelipeds are stout, the manus of the male much swollen, the dactylus 
has a large basal tooth in the gape ; the ambulatory legs are a little 
stouter and much shorter. 


1 Bgeria herbrtU Milne Edwards, Hist. Nat. Croat., vol. 1, 1834, p. 292. Not Cancer 
longipes Llnn&ua, Syst. Nat, ed. 10, vol. 1, 1758, p. 820, which la undetermined. 
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PHALAN QIPU8 SBTUSUS, n«w iptcla. 

t Bgeria Umgipes Adams and White, Zool. Voy. Sainaraug. Crust., 1848, p. 7 
(Zebu). 

Type-locality. — Tawi Tawi Group, Sulu Archipelago: Tinatka 
Island (N.), S. 80° W., 3.3 miles; lat. 5° 12' 30" N.; long. 119° 55' 
60" E.; 18 fathoms; fne. S.; Feb. 21, 1908; station 6157, Albatross. 

Holotype. — Male. Cat. No. 48222, TJ.S.N.M. 

Measurements. — Length of carapace on median line, 24; length of 
horns, .7 ; width of carapace, 20.8 ; length of cheliped, 45.7. 

Spines of carapace stout and blunt, those on median line subtrun- 
cate. Margin of preorbital hood sinuous, the anterior spine and the 
posterior denticle equally produced. Rostral horns blunt, widely 
separated, outer margins very slightly divergent. Superior tooth of 
orbital margin broad, subtruncate, a U-shaped notch on either side; 
inferior tooth narrow-triangular, subacute, notches U-shaped. Lat- 
eral spine of basal antennal segment prominent, directed forward, 
outward and downward. Pterygostomian prominence a large, flat, 
rounded lobe, followed posteriorly by a tubercle. A thick, rounded 
plate projects horizontally from the first abdominal segment. Each 
segment of the sternum is furnished with tubercles, and near the base 
of the chelipeds there is a long, slender, conical, blunt spine. 

The merus of the cheliped is slenderer than that of the first ambu- 
latory leg, while the manus is stouter and increases steadily in width 
to the distal end. The fingers meet and are finely dentate for their 
distal three-fifths; the basal two-fifths gape, and the dactylus is 
armed with one broad tooth. The ambulatory legs are all broken, but 
those of the first pair are estimated at about six times the length of 
the carapace. 

Relationships .< — This species differs from all others in the large 
rounded pterygostomian lobe. In the blunt-pointed spines of the 
carapace it approaches P. herbstii, which is distinguished by the 
characters of the orbit. The manus of the male is intermediate, be- 
tween the filiform type of arachnoides 1 and fUiformis and the much 
swollen manus of herbstii; it is in fact near investigatoris * in shape 
but much shorter and slightly compressed and smooth. 

Subflunlly SCHIZOPHRYSINjK. 

MAJA SULUKNSI8, i u* ipadM. 

Type-locality. — Tawi Tawi Group, Sulu Archipelago: Observa- 
tion Island, N. 70° W., 6.4 miles; lat 4 ° 68' 20" N. ; long. 119° 60' 80" 
E.; 9 fathoms; Co.; Feb. 24, 1908; station 6166, Albatross. 

Holotype.— Female. Cat No. 48224, U.S.N.M. 


* Bgeria amchnoidet Lttreille, TabL fiacjrc. M6th«, pt 24, 1818, pi 281, flff. 1. 

* Bgeria inveetigatori* Aloock, Jour. Aslat 8oc. Bengal, toL 64, 1898, p. 228, 
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Measurements. — Length of carapace on median line, 41.2 ; length of 
rostral horn, 13.1 ; width of carapace without spines, 31.6. 

A Maja with three long median spines, two gastric and one cardiac, 
one dorsal branchial spine, four long marginal spines behind the 
orbit, one of which is hepatic, two small spines on posterior margin 
near the middle, a long curved spine at posterior end of preorbital 
hood, followed by a short spine and then by a long postocular spine, 
rostral horns about two-sevenths os long as remainder of carapace 
and strongly divergent. Carapace covered with coarse granules 
bearing setae. Basal antennal segment armed with two spines at the 
anterior angles, which are in line with the median deflexed spine of 
the front. 

Chelipeds slender, smooth, shorter thun the next leg in the female. 
Ambulatory legs smooth and hairy. 

Relationship. — Strongly resembles M. miersii W alker, 1 from Singa- 
pore. Differs in having an additional gastric spine and in lacking 
the secondary spine on the hepatic region. 

MAJA LINAPACANENSIS, new .peclei. 

Type-locality. — Linapncan Strait: Observatory Island (N.), S. 
55° W., 10.7 miles; lat. 11° 37' 15" N.; long. 119° 48' 45" E.; 46 
fathoms; S. M. ; Dec. 18, 1908; station 5335, Albatross. 

Holotype . — Carapace only. Cat. No. 48225, U.S.N.M. 

Measurements. — The figures are estimated, as the carapace is 
broken posteriorly. Length of carapace on median line, 80; width 
without spine, 27. 

A narrow, pyriform Maja with two median spines (one gastric, 
one cardiac), a dorsal branchial spine in line with the cardiac spine, 
two slightly divergent rostral horns (incomplete), three broad, flat 
spines above orbit, one of which is attached to the narrow, preorbital 
hood, postocular spine longest, intermediate spine well separated 
from the other two; about seven small, irregular lateral spines, of 
which two are hepatic ; the anterior of these is the largest and forms 
a right-angled sinus with the postocular tooth. Surface covered with 
irregular, punctate granules or tubercles. Vertical projection of 
front triangular, tipped with a truncate spine. Basal segment of an- 
tenna armed with three long blunt spines (two at anterior angles and 
one at middle of inner margin) and four shorter spines or teeth (one 
on anterior margin, three on inner margin) ; a granulated tubercle 
on posterior edge of antennular cavities; lower edge of orbit tubercu- 
late. 

Relationship . — This appears to be much like Paramithraa) ( Lepto - 
mitfurax) cotnpressipes Miers,* from Canton, described from a larger 

* Jour. Linn. Boc. London, vol. 20, 1887, p. 118, pi. 8, figs. 1-8. 

• Ann. Mag. Nat. Hist., aer. 6, vol. 4, 1879, p. 8. 
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specimen without dorsal branchial spine ; linapacanensis , however, is 
a true Maja, as the movable part of the antenna is quite within the 
orbit. 

MAJA BISARMATA, new ipecin. 

Type-locality . — Off northern Mindanao: Point Tagolo Light, S. 
71° W., 8.7 miles; lat. 8° 47' N.; long. 123° 81' 15" E.; 182 fathoms; 
temperature 54.3° F.; Aug. 9, 1909; station 5519, Albatross. 

Holotype* — Male. Cat. No. 48220, U.S.N.M. 

Measurement. — Length of carapace on median line, 20; length of 
horn, 5.5 ; width of carapace excluding spines, 15.7 ; including spines, 
18.2. 

Carapace oblong-ovate, covered, as are also the ambulatory legs, 
with hairs; spines numerous, arranged as follows: Two pairs of 
small spines between preorbital hoods, followed by three pairs on 
gastric region (of which the second pair are larger), then one large 
median, one pair of very small spines, another large median spine, 
finally a pair near together; two lateral gastric spines on each side, 
making in all sixteen gastric spines; one small genital spine; two 
large cardiac spines side by side; three small intestinal spines in a 
triangle pointing forward; seven dorsal branchial spines of which 
three are large ; three small dorsal hepatic spines, and two marginal, 
of which the anterior is long; three long marginal branchial spines. 
Rostral horns slender, gradually tapering, acuminate. Preorbital 
hood armed posteriorly with a rather small, outward-pointing spine, 
separated by a U-shaped sinus from the larger intermediate spine; 
this in turn is separated by a V-sinus from the oblique postorbital 
spine, which has a tubercle near the base of its inner margin. 

Basal antennal segment armed with two anterior spines besides a 
tubercle at posterior end of outer margin ; of the spines, the one at 
the outer angle is nearly horizontal and directed outward and a 
little forward, the one at the inner angle subparallel but directed a 
little more forward and slightly downward. Subhepatic and sub- 
branchial regions each with several tubercles; pterygostomian region 
armed with a very short, stout spine and two tubercles. 

Chelipeds slender, one-third longer than carapace minus rostrum ; 
carpus three-fifths as long as merus; both are finely roughened, and 
the merus has a small, slender, terminal spine. Palmar portion of 
manus nearly as long as merus, more slender, smooth; fingers almost 
half as long as palm, fingers meeting, without teeth. Ambulatory 
legs fringed on each side with long hairs, those of first pair very 
little longer than cheliped; merus joints each with a terminal spine. 

Relationships. — Differs from other species in having a definite 
number of spines and pointed tubercles, the interspaces being 
smooth; also in two instead of one cardiac spine. The chelipeds 
resemble those of M. snluends but the carpus is not so long. 
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LBPTOMITHRAX SINENSIS, new epectm. 

Type-locality . — China Sea, near southern Luzon: lat. 21® 83' N.; 
long. 116° 15' E.; 88 fathoms; crs. S. Sh.; Nov. 4, 1908; station 5811, 
Albatross. 

Bolotype. — A dried specimen, sex unknown, showing onlw the 
carapace with basal antennal segments and epistome attached. Cat. 
No. 48219, U.S.N.M. 

Measurements . — Length of carapace on median line, 82; width of 
carapace without spines, 25.3 ; length of rostrum exclusive of point 
broken off, 5.7. 

Carapace oblong-ovate, convex ; regions well marked, covered with 
irregular tubercles and granules except on the horns, the sides of 
the gastric region, and some of the interregional furrows, where it 
is nearly smooth. The projecting hepatic region is armed with 
two short spines, the posterior one smaller; branchial regions with 
four strong marginal spines, the posterior of which is well up on 
the dorsal surface; two short triangular spines on the posterior 
margin; three sizable median tubercles, two gastric, one genital; 
the principal submedian, paired tubercles are, three between orbits, 
diminishing anteriorly; two gastric, in front of large, anterior, 
median tubercle, the anterior pair nearer together; one large, meso- 
gastric; one at summit of cardiac region and one on posterior 
slope; two small, intestinal. Rostral horns slightly curved (con- 
cave outside), acute, about twice as long as basal width. Supra- 
orbital hood rather closely granulate, broad, and with a small 
postero-external tooth or lobe, the tip of which is broken off; next 
sinus narrow; intermediate tooth long, triangular, acute, granulate; 
next sinus like a buttonhole, being closed anteriorly; postocular 
cup produced obliquely forward, outward and slightly upward, 
ending in a narrow, truncate spine. Interantennular spine curved 
forward, blunt-pointed. Basal antennal segment wide, nearly 
smooth, with two distal spines and an outer marginal lobe; the 
inner distal spine is dentiform, compressed in an oblique plane, 
thick, curved, the tip reaching a little further forward than the inter- 
antenn ula r spine, the inferior or convex margin crenulate ; the outer 
distal spine is gradually tapering, acuminate, produced outward 
more than forward and granulate above. The subhepatic region iB 
swollen, tuberculate, and granulate ; the subbranchial region is simi- 
larly roughened ; a conical elevation on the pterygostomian region. 

Relationships . — This species is very close to L. edwardsii 1 in shape 
and ornamentation, but the postocular cup of edwardsii is directed 
straight forward and is sharply acute at tip, and the basal antennal 

tjfa/a (Paramtthra*) PtronU de Haan (not Milne Edwards), Fauna Japon., Croat, 
pi. 21, figs. % 2 a, 2b. Mmja (Paramithra*) edwardtii de Haan, same reference, 1830, 
P» pi. 0, 
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segment has a concave, nonlobed, outer margin, the carapace is 
less high in the middle and the two posterior spines are nearer to- 
gether. L. sinensis is also near L. tuberculatus ,* the latter having a 
similar basal antennal segment (judging from figure 2, cited), but it 
also has a postocular cup like that of edwardsii. 

Family PARTHEN OPIDJE. 

PARTHENOPE (RHINOLAMBRU8) RUDIS, new ipaciM. 

Type-locality. — Tawi Tawi Group, Sulu Archipelago: Observation 
Island, N. 70° W., 6.4 miles; lat. 4° 58' 20" N.; long. 119° 50' 80" E.; 
9 fathoms; Co.; Feb. 24, 1908; station 5166; Albatross. 

Holotype. — Male. Cat. No. 48246, U.S.N.M. 

Measurements. — Length of carapace, 29.6; width of carapace, 29; 
length of manus, on outer margin, 37.2; length of dactylus of 
cheliped, 16 ; length of first ambulatory leg, 50.2. 

The specimen has only one cheliped, the left. The species is a 
striking one, as all the spines and lobes are stout, thick, and bluntly 
rounded at the tip; the furrows of the carapace are deep; and the 
legs are unusually long and with little ornamentation. 

Carapace high, the hepatic and cardiac regions bounded by deep 
furrows and the front coursed by a broad and deep channel leading 
back to the gastric region; two other grooves cross the branchial 
region and inclose an oblong area armed with two spines, of which 
the posterior is longer and less stout; cardiac lobe somewhat com- 
pressed from front to back and surmounted by a tubercle, which is 
a little more elevated than the branchial spines; at the middle of 
the posterior margin there is a large tubercle or spine pointing 
obliquely upward and backward. All the elevated portions of the 
carapace are covered with rather large tubercles and pits, which give 
them a somewhat worm-eaten appearance. There is a large pre- 
orbital tubercle directed forward, which does not interrupt the 
margin of the orbit. Front deflexed at an angle of 50 degrees, edge 
thick, crenulate, tip rounded and partly broken. Orbit with 8 or 10 
denticles on inner margin and 5 teeth on outer margin between upper 
sinus and antenna. Postorbital constriction strong, the sinus broad 
and rounded ; hepatic projection forming almost a right angle, blunt; 
branchial margin rounded, furnished with 8 low tubercles, the last 
one a little removed and post-lateral, the sixth and seventh confluent, 
posterior margin with 2 tubercles each side of the middle spine. 
Subbranchial region flat and with a row of tubercles below the 
margin and parallel to it. 

1 PartmUhrte ttAeroulatut Whlttltgg*, Mam. Austral. Mu., vol 4, 1600, p. 146, pL 64, 
fig*. 1 and 3. 
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Second and third segments of antenna wide and thin, with lobed 
margins. Merognath deeply grooved through the middle. Sternum 
and abdomen (male) tuberculate ; penultimate segment of abdomen 
armed with a conical, sharp, slightly curved, downward-pointing 
spine. 

Cheliped a little more than three times as long as carapace, rough 
with rasp-like tubercles and large lobes and spines; the merus has 
5 tubercles (3 large) on outer margin, about 10 (4 large) on inner 
margin, 7 low, smooth, and subequal on lower margin; of tubercles 
on upper surface one is as large as any of the marginal ones. On 
the carpus one tubercle, and that near the middle, is enlarged and 
only to a moderate size. The manus has 5 tubercles on outer margin, 
of which 3 are the largest on the crab and are flattened, 2 of them 
subtruncate; about 10 tubercles on inner margin, somewhat saw- 
toothed in shape, 2 near the distal end enlarged into conical spines; 
on the lower margin about 11 smooth, low tubercles like those of 
the merus ; on the upper surface a much enlarged tubercle as on the 
merus. Fingers elongate, basal half of a reddish color, distal half 
white except for the tips, which are brown; surface rough with 
granules, a large tubercle or lobe on top of dactylus toward its base. 

Legs cylindrical, merus crossed with two (in the last pair one) 
bands of brownish-red (in alcohol) ; dactyli with a short velvety 
coat, the last one the longest ; last pair of legs roughened with small 
tubercles on the merus and propodus and 2 lobes on upper margin of 
carpus. 

Of described species, this comes nearest to P. (R.) cybelis Alcock. 1 
It has a similar form, except as to the rostrum, the carapace is pitted 
and the cheliped has about the same amount of armature; but all 
the spines of cybelis are acute, the cardiac region has 2 strong 
spines, and the rostrum has a narrow terminal lobe. 

PAETHENOPE (PSEUDOLAMBRUS) PARVA, new ipaciM. 

Type-locality. — Tawi Tawi Group, Sulu Archipelago: Tinakta 
Island (N.), N. 82° W., 1.4 miles; lat. 5° 11' 50" N.; long. 119° 54' 
E.; 10 fathoms; co. S.; Feb. 21, 1908; station 5159, Albatross. 

Holotype. — Female, mature. Cat. No. 48245, U.S.N.M. 

Measurements. — Length of carapace, 8; width, 7.6; outer length 
of larger (right) palm, 6.3. 

Carapace high, the branchial regions deeply separated from the 
gastro-cardiac ; a large rounded tubercle on the gastric and on the 
cardiac region ; 2 lines of granules diverge anteriorly from the gastric 
tubercle; cardiac region sparingly furnished with granules; branch- 
ial ridge curved (concave outward), marked by 4 tubercles and a few 

1 Jour. Astat Sou. Bengal, vol. 64, 1806, p. 270 ; lUua. Zool. Investigator, Cruet., pt. 4, 
1896, pi. 89, ! If. 6. 
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granules, the posterior tubercle situated on the postero-latend mar- 
gin considerably above the lateral angle; from this posterior tubercle 
a line of granules curves (concave backward) toward the summit of 
the cardiac region ; on the outer slope of the branchial region there 
is an obliquely longitudinal line of granules. Front deflexed at an 
angle of about 45 degrees, channeled, margin crenulate, extremity 
triangular and blunt-tipped, bearing a small, rectangular tooth on 
either side. Upper margin of orbit with a tooth close to the one at 
the outer angle; lower margin with 3 additional teeth, the inner one 
the most prominent. The lateral margins of the carapace are par- 
allel and denticulate for a short distance behind the orbital angle, 
after which the hepatic margins are gently convex and bear 8 or 4 
denticles; the branchial regions arc bordered with 6 or 7 teeth up to 
the lateral angle, where the last tooth is a little enlarged. The 
postero-lateral margins bear 2 teeth or tubercles each side of the 
branchial ridge ; there are 5 tubercles on the posterior margin. All 
the marginal teeth of carapace and chelipeds are denticulated. 

Through the middle of the outer maxillipeds there is a line of 
granules. 

Chelipeds moderately contorted, twice as long as carapace ; merus 
irregularly dentate on anterior and posterior margins, 3 teeth no- 
ticeably large on the anterior margin, 2 on the posterior margin, the 
distal one of these being terminal, flattened and rounded at the end, a 
row of teeth on upper surface; lower edge finely dentate; lower sur- 
faces partly granulate. Carpus with 2 lobes on outer edge. Manus 
much wider in the right cheliped, its upper surface widest at about 
the distal two-fifths, the margins of the same irregularly lobed or 
toothed, 4 larger lobes on outer (posterior) edge and 3 on inner 
(anterior) edge; lower edge bordered by many small teeth; surfaces 
nearly smooth. 

Ambulatory legs very slender ; the merus joints have a few small 
tubercles on the margins, also the carpus and propodus of the last 
pair. 

P. (P.) parva has much in common with P. (R.) longispina 1 
(specimens of equal size compared), having similar shape of hind 
part of body and of chelipeds, and similar ornamentation, but the 
new species has the hepatic region much less protuberant, the larger 
projections of the carapace are tubercles, not spines, the chelipeds 
are shorter and lack tubercles on the lower surface, while the tuber- 
cles of the legs are much feebler.. 


1 Ij<mbru* lonyUplnu* Mien, Ann. Mag. Nat. Hist., Mr. B, vol. *, 18T8, p. 18. 
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CRYPTOPODIA AN OUST A, n.w spcciei. 

Type-locality . — China Sea, near Hongkong: lat. 21° 42' N.; long. 
114° BO* E.; 3d fathoms; sft gy. M.; temp. 72.1° F.; Aug. .9, 1908; 
station 5302, Albatross. 

Holotype.— Female. Cat. No. 48249, U.S.N.M. 

Measurements. — Length of carapace, 11.4; width of carapace at 
lateral angles, 15 ; width at postero-laterul angles, 12.8. 

Carapace narrow for a Cryptopodia, the several slopes from the 
central triangular depression being of nearly equal depth ; the de- 
pression has 3 spines on its posterior border, one of which is slender 
and surmounts the cardiac region, the others short, each on the 
highest point of the more elevated branchial region; 2 sharp tuber- 
cles or spines side by side at the anterior end of the depression; the 
ridges and 3 elevations marked with rasp-like granules. Antero- 
lateral margins nearly straight and in line with sides of rostrum, 
inner margins of orbits parallel, postero-lateral margins sloping 
backward and inward, posterior margin transverse ; margins dentate, 
teeth denticulated and separated mostly by closed fissures; 3 teeth 
in front of lateral angle more pronounced, also the tooth at the 
postero-lateral angle and 4 others on the posterior margin which 
divide that margin into f> sinuses, whose relative width is expressed 
by 1.5: 3.5:3: 3.5: 1.5. 

Chelipeds very unequal, perhaps accidentally so; upper margins 
of merus and manus dentate, lower margin and lower surface tubcr- 
culate; 8 enlarged teeth on inner and outer margins of merus and 
outer margin of manus, 4 enlarged teeth on inner margin of munus; 
base of dactylus with 2 or 3 strong teeth. Ambulatory legs cristate ; 
lower margins of last pair dentate save on the dactylus, lower mar- 
gins of ischium and merus of first three pairs sparingly dentate. 

In the 5 spines on the dorsal surface this species resembles C. 
angulata cippifer Alcock, 1 but that species or subspecies is much 
wider, its lateral angles further forward and more produced, its 
front between the eyes not having parallel sides. 


* Ulus. Zool. Investigator, Crust, pt 4, 1896, pi. 28, flg. 4. 





REVISION OF THE PARASITIC HYMENOPTEROUS INSECTS 
OF THE GENUS APHYCUS MAYR, WITH NOTICE OF SOME 
RELATED GENERA. 


By P. H. Timbeblake, 

Of the Bureau of Entomology , United States Department of Agriculture. 


The genus Aphycus was erected by Gustav Mayr early in 1876 in 
“Die europaischon Encyrtiden” with three species, of which Aphycus 
apicalis (Dalman) was selected by Ashinead in 1900 as the genotype. 
As treated in the present paper, most of tho species of the genus 
Aphycus are more similar to Aphycus punctipes (Dalman), the third 
species listed by Mayr, but are also congoneric with A. apicalis as 
far as can be mado out from descriptions and the limited material 
of the latter at hand. 

Since the publication of Mayr’s paper thirty-nine species have 
been described under this genus or later referred to it. Three of 
these, however, were removed later by Howard and Ashmead to other 
genera, A. chrysopac falling in the genus Isodrotnus Howard, A. niger 
forming the type of Holccncyrtus Ashmead, and A. unicolor being 
placed in Phaenodiscus Foerster. It is apparent, nevertheless, even 
after tho romoval of these species, that the genus in its present Btate 
contains several discordant elements. Chief among these are three 
JSctromine species described by Howard, namely A. dadylopii , A. 
nigritus, and A. townsendi, all of which fall naturally in the genus 
Anagyrus Howard, and a fourth Ectrominc, A. albiclavatus Ashmead, 
which is more like Paraleptomastix Girault than any other described 
genus and may be placed there at least provisionally. Other discord- 
ant elements are A. angelicas Howard, which forms the type of the new 
genus Pseudaphycus described below; A. texanus Howard, here con- 
sidered to be congeneric with Acerophagvs coccois Emily Smith; A. 
avstralicnsis Howard, serving as type of the new genus Aphycopsis; 
A. terryi Fullaway, which also must be separated under the new 
generic name Pseudococcohius; and, finally, A. pulcheUus Howard, 
which must be placed in Girault’s recent genus Aenasioidea. The 
typos of A. brunneus Howard and A. hoivardi Cockerell were not 
available for study or, as in case of the latter species, in too poor 
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condition for generic diagnosis, and it is not unlikely that the acces- 
sion of fresh material will necessitate the removal of both species from 
the genus. Types or any other specimens of A. immaculatus Howard, 
A. amoenua Howard, A. hederaceus (Westwood), A. pundipes (Dal- 
man), A. pldlippiae Martelli, and A. nitens Kourdumoff have also not 
been available for study, but there is no reason for believing that any 
of these is not now properly placed. * 

For the convenience of the student a table of the genera herewith 
proposed has been drawn up, including those forms that have been 
or are most likely to be confused with Aphyci is but excluding Ana- 
gyrus and Paralfiptomastix, which properly belong to the Ectromini and 
need not cause confusion if careful attention is paid to tribal charac- 
ters. The table also includes the genus Astymachus Howard, placed 
near Aphycus in Ashmead’s tables, but excludes HeterathreUue 
Howard, which is an Ectromin# and should run next to Anagyrua in 
any natural classification. It may be pointed out, also, that Ashmead 
was wrong in trying to separate Aatymachua from Aphycua by the 
alleged absence and presence of the postmarginal vein in the respec- 
tive genera. The postmarginal is wanting or, more properly speaking, 
reduced to a mere spur in both of these genera. Attention is called 
to the abdominal character made use of in the following table. Un- 
fortunately it is one not always readily made out in dry material, 
although easily seen in fresh specimens and usually also in balsam 
mounts. As it plays a largo part in the economy of the insects, 
either causing or having been brought about by different habits of 
oviposition, it has consequently great taxonomic importance. AH 
of the genera here treated have a nonmetallic coloration. 

• ANALYTICAL KEY TO GENERA. 

1. Mandibles short and thick with equal or nearly equal teeth.* 6. 

Mandibles comparatively long and slender with noticeably unequal teeth; ovi- 
positor inclosed by the 5th ventral sclerite 2. 

2. Funiclo of antennae 5-jointed 3. 

Funicle of antennae 6-jointed Pteudoeoceobius, new genus. 

3. Front and vertex not punctate, cheeks longer 4 . 

Front and vertex punctate, cheeks as short as width of eyes. 

Bothriocnura, new genus. 

4. Two upper teeth of mandibles nearly equal, lower tooth more basal and smaller. 

Acerophag us. Smith. 

Upper and lower teeth of mandibles equal, middle tooth larger and very sharp. 

Puudaphyau Clausen. 

3. Fifth ventral sclerite reaching about to the middle of the venter, ovipositor free. . 6. 
Ovipositor inclosed by the 5th sclerite, which reaches to Ihe anus. 

Aencttioidea Glrsult. 

6. Postmarginal vein short and spurlike, no longer or not so long ea the marginal, . . 7 
Postmarginal well developed, nearly as long as the stigmal, antennal scape rather 
short, clavate cylindrical and furrowed at apex Aphyeoptii, new genus. 
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7. Bod/ elongate; abdomen much longer than wide, pointed at apex. 

AitymaAru Howard. 

Body short, robust; abdomen ovate, rarely over one-half longer than wide; and 
rather obtusely rounded at apex Aphycus Mayr. 

PSEUDOCOCCOBIUS, 1 new genus. 

In general facies much resembles Aphycus Mayr but differs espe- 
cially in the dentition of the mandibles and the structure of the 
abdomen. 

Female. — Head seen from in front about as wide as the length of 
tha vertical axis, or a little wider in P. terryi; the front and vertex 
moderatoly convex and pass over into the face by a rather sharp 
angle but angle not at all carinate ; face and cheeks short in genotype, 
the antennal scrobes fairly deep; eyes large, about four-fifths as wide 
as long, or sometimes smaller and narrower, pubescent; ocelli placed 
in an acute to a right-angled triangle (nearly equilateral in the 
geiiotype), the posterior pair removed from the rim of the occiput 
and about their own diameter or less from the eye margin; vertex 
varying considerably in width. Mandibles rather long, tridentate, 
with the middle tooth much longer and stouter than the others. 
Antennal scape flattened, linear or nearly so or cylindrical, reaching 
a little beyond the plane of front and vortex ; pedicel about as long 
as the first three or four funicle joints combined ; funicle as a whole 
short, increasing slightly in diameter distad, all the joints wider 
than long; club large, in general shape oval, sometimes slightly 
obliquely truncate, about as long as the funicle joints combined. 
Thoracic structure nearly as in Aphycus, but the mesoscutum shorter 
and much wider than long; abdomen rather short, ovate, the dorsum 
more or less concave after death, the fifth vontral sclerite * reaching 
to the anuB and inclosing base of the ovipositor; the latter protruded 
and slender. Wings fully developed, the marginal vein punctiform, 
the postmarginal short, hardly longor than the marginal, stigmal 
rather short, forming an angle of about 60 to 70° with the margin of 
wing, submarginal with the usual row of bristles tending to become 
reduced or weak; hind wing narrow, the costal cell very narrow but 
extending to the hooklets. Sculpture, vestituro, and type of coloration 
not differing from Aphycus. 

Mak.— Closely resembles the femalo in all but the sexual characters. 

Type of genus. — Aphycus terryi Fullaway. 

The species belonging to this genus are parasitic in mealy bugs of 
the genera Pseudococcus and Phenacoccus so far as known. 

1 From PmtdocQccui, a genus of Cocoidae, and 6Blo* f referring to the host relationship. 

* Tha so-called hypopygium of authors and the valvula ventralU of Thomson is morphologically, I believe, 
apart of the seventh abdominal segment, as the propodeum seems really oomposed of the first two abdomi- 
nal ssgaents in the Baoyrtldae. 
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ANALYTICAL KEY OF SPECIES. 

FEMALES. 

1. Front and vertex narrow, about three timeses long as wide 2. 

Front and vertex wide, about one-half longer again than wide; ocelli in a right- 

angled triangle; wings hyaline; antennal scapccylindrical; general color pale 
orange yellow 1 . ehrhomt , new species. 

2. Wings slightly dusky with a deeper stain beneath marginal and stigmal veins; 

scape flat, slightly expanded; ocelli nearly in an equilateral triangle; general 

color orange yellow, the antennae dusky but whitish at apex 2. terryi 

(Fullaway). 

Wings bifasciate with apex and medial band hyaline, scapecylindrical; ocelli in 
an acute-angled triangle; general color deep orange yellow, antennae uniformly 
yellowish 3. bifasdatus, new species. 

1. PSEUDOCOCCOBIXJS BHRHORNI, new species. 

Female . — Front and vertex about one-half longer again than wide, 
margin of eyes parallel; ocelli in a right-angled triangle, the posterior 
pair their own diameter from the eye margin, and twice their diameter 
from the occipital border; eyes rather small, about one-third longer 
than wide, with fine, short and rather thick pubescence; head as 
seen from in front as wide as long; cheeks a little longer than greatest 
width of eyes; antennal scrobes narrow, rather pronounced and 
uniting above. Antennal scape slender, cylindrical; pedicel narrowed 
at base, as long as the first three funicle joints combined; funicle 
nearly cylindrical, increasing but slightly in width distad, all joints, 
however, a little wider than long, the first four nearly equal in length, 
the last two slightly longer; club large, ovate, slightly obliquely 
truncate at apex, about twice as wide as the last funicle joint, and aB 
long as all the funicle joints combined, the sutures plainly indicated. 
Wings uniformly ciliated; the oblique hairless streak widened below, 
not interrupted, and nearly connecting with the hairless streak on 
the posterior border of the wing; bristles on the submarginal vein 
weak; stigmal vein at angle of about 70° with the margin of wing. 
Ovipositor protruded about one-half the length of the abdomen. 
Length: 1.0 to 1.1 mm., exclusive of ovipositor. 

General color nearly uniformly pale orange yellow, deeper on the 
notum of thorax, a little paler on the head and underparts; the 
propodeum pale brown; a deeper brown spot on each side of the venter 
at the apex of abdomen, and another pair of brown spots surround 
the dorsal vibrissal plates 1 of the abdomen. Antennae uniformly 
orange yellow, somewhat duskier than the body, possibly due to 
discoloration; legs concolorous with the underparte, the last joint of 
the tarsi blackish. The short, appressed hair of the notum dusky in 
color and rather Bparse. Wings hyaline, the veins pale yellowish. 

1 Thaae putts art psilally oaSUd apJrsdss by roost sutbora but ss pointed out by Alios L. Embtetatt 
(Tuns. Linn. Soc. Loud., Mr. a, Zoo!., vol. 0, p. 347, pi. 12, fifft. 89, 42, tnd 48) tbay art probably taotBa 
pistes and have no oosnsotlon with thsspirsoUs. Tb^aroduraoteriitteoltbaSiieyrtldaaaikds^ool^ 
ofthsSnoyrttnao. 
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Mack . — Not known. 

Described from three females (type and paratypes a and b) reared 
from PseudocoecvA ryani (Coquillett), San Francisco, California (E. 
M. Ehrhorn), no date given. 

Type. — Cat. No. 19113, U.S.N.M. 

a PSSUDOCOCCOBIUS TERRYI (Fulltiny). 

Fig. 35. 

Aphycui terryi Fullaway, Proc. Hawaiian Ent. Soc., vol. 2, 1913, p. 281. 

Female . — Front and vertex nearly three times as long as wide, 
margins of eyes parallel; ocelli nearly in an equilateral triangle, the 
posterior pair slightly closer together than the distance from either 
to the anterior ocellus, and nearly touching the eye margin, the 
anterior ocellus a little behind the center of the front and vertex; 
eyes very large, about four-fifths as wide as long, with thick but fine, 
short pubescence; head as seen from in front a little wider than long, 
the face and cheeks short; antennal scrobes moderately deep and 
uniting above. Antennal scape flattened, very slightly expanded 
bek>w, widest across the apical half; pedicel not greatly wider at 
apex than at base, as long as the first four funicle joints combined; 
funicle increasing gradually in width distad so that the sixth joint is 
about two and one-half times as wide as the first joint, all being 
wider than long and all but the first distinctly transverse; club large, 
oval, somewhat obliquely truncate at apex, apparently solid with 
no sutures visible, a little longer than all funicle joints combined. 
Wings uniformly ciliated; oblique hairless streak widened and sub- 
interrupted below, not quite attaining the posterior margin of disk; 
bristles on submarginal vein very weak and inconspicuous; stigmal 
vein at an angle of about 60° with the anterior margin of wing. 
Ovipositor protruded about one-fourth the length of abdomen. 
Length: 1.0 to 1.1 mm., exclusive of ovipositor. 

Head and upper parts of the body orange yellow; lower part of 
face, cheeks and the under parts of body pale yellowish; occiput, a 
transverse band on pronotum, the thoracic sutures, the metanotum, 
propodeum and center of the dorsum of abdomen more or less dusky. 
Appressed pubescence of notum dusky. Antennal scape pale 
brownish, the dorsal margin and especially the lower margin on the 
apical half narrowly blackish; pedicel and first four funicle joints 
pale brownish, the last two funicle joints and club dusky white. 
Wings slightly smoky with a more distinct smoky blotch beneath 
the stigmal vein, the discoloration entirely integumentary and not 
due to the ciliation. 

Male. — Almost identical with the female in all but the sexual 
characters, but the wings are slightly less deeply stained. The male 
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described by Fullaway is not the male of this species and evidently 
something quite different. A male included in the material loaned 
for study which answers to his description is an Ectro min e. 

Redescribed from two females and one male on a slide labeled 
“exmealy bug on sugar cane, Ewa, 11-29-12,” and one female in 
alcohol without data, all loaned by the Hawaiian Sugar Planters’ 
Station through the kindness of Mr. D. T. Fullaway. lie specimens 
are apparently metatypes. The recorded host is Pseudocoocus 
saccharifolii (Green). 

3. PSBUDOCOCCOBIUS BITASC1ATUS, new ipodei. 

Female . — Front and vertex about three times as long as wide, the 
margins of the eyes slightly converging anteriorly; ocelli in an 
acute-angled triangle, the posterior pair about one-half their diameter 
from the eye margin and a little over twice their diameter from Ahe 
occipital margin; eyes large, about one-third longer than wide, with 
a fine, short, thick pubescence; head as seen from in front slightly 
longer than wide, but nearly circular in outline, cheeks as long as 
the greatest width of the eyes; antennal scrobes rather wide and 
deep, meeting above at an angle of about 40°. Antennal scape 
cylindrical, shorter and stouter than in P. ehrhomi; the pedioel 
narrowed at base and as long as the first four funicle joints combined; 
funicle joints increasing gradually in width, the last joint about 
twice as wide as the first and twice as long, the first three joints ■of 
nearly equal length and distinctly transverse, the last three increas- 
ing in length, not so distinctly transverse, the fifth and sixth subequal 
in length; dub smaller than usually, ovate, obliqudy rounded at 
apex, about one-half wider again than the last preceding joint and 
as long as the last five funicle joints combined, the sutures plainly 
indicated. Wings not uniformly ciliated, the apex, base, and a cross 
band at end of stigmal vein with paler, weaker cilia; oblique hairlen 
streak of nearly uniform width, subinterrupted just below the middle, 
and nearly connecting with the hairless streak on the posterior border 
of wing; bristles on the submarginal vein strong; stigmal vein at 
angle of about 70° with margin of the wing. Ovipositor protruded 
about one-third the length of the abdomen. Length, 1.1 mm., 
exclusive of ovipositor. 

Head, notum, and pleura of thorax, the basal and apical segments 
of the abdomen bright orange yellow; antennal scrobes of face, collar 
of pronotum, prepectal plates and tegulae yellowish white, the latter 
with a brown Bpot on its posterior margin; center of occiput and con- 
cealed part of pronotum dusky; the metanotum, propodeum, and a 
broad band extending across the center of the abdomen brownish 
black, the band on the abdomen appearing on both dorsum and 
venter. The , appressed pubesoenoe of face, cheeks, and thorax 
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white And conspicuous; present also on the front and vertex but 
weak#. Antennae pale yellowish brown, the club still paler or 
yellowish. Coxae and femora of legs yellowish white, the front 
femora dusky along the lower margin; anterior and middle tibiae 
more yellowish, especially at apex, the middle pair dusky on the 
outer surface; posterior tibioo dilute brownish black, fading to yel- 
lowish at apex; all tarsi yellowish, with the last joint blackish. 
Wings with two conspicuous blackish cross bands, one with its center 
beneath the marginal vein, the other on apical half of disk, separated 
by a whitish band, of which the basal margin is concave and the 
apical margin straight; basal third of wing and extreme apex also 
whitish; the blackish bands due in part to integumentary pigment 
and in part to the ciliation. Exsertod part of the ovipositor yellow, 
but becoming blackish at the apex. 

Male . — Similar to the female, but differs in the following par- 
ticulars: Front and vortex broader than in the female, hardly over 
twice longer than wide; the ocelli in a less acuto-angled triangle. 
Antennal scape slightly flattened, and a little shorter than in the 
female, the funicle and club slenderer. Wings uniformly ciliated. 
Length, 0.9 to 1.0 mm. 

Vertex more or less blackish around ocelli; the center of the 
occiput, concealed part of the pronotum, the mesoscutum except the 
sides, the metanotum, propodoum, metapleura, and abdomen brown- 
ish black; the Vertex otherwise, sides of the mesoscutum, axillae, and 
scutelluin orange yellow, the latter somewhat dusky in the center; 
the mesopleura dusky orange yellow; the front, face, cheeks, and 
propleura yellow to yellowish white; collar of pronotum, tegulae, 
and prepectal plates as in the female. Antennae pale brownish, but 
the scape, pedicel, and club Bomewhat paler; legs colored as in the 
female; wings hyaline. 

Described from a female and male (type and allotype) reared July 
3, 1914, from a nearly full-grown female of a Phenacoccua sp. on 
apple tree, Lancaster, New Hampshire (Miss G. G. Timberlake); 
and one male (paratype) reared April 19 from small overwintering 
female of the same species collected by the writer on March 31 on 
the bark of apple tree at the some locality. 

Type. — Cat. No. 19114, U.S.N.M. 

BOTHRIOCRAERA , 1 new genua. 

Very similar to Peeudaphycua described below, but differs in short- 
ness of face and cheeks and in the punctation of the front and vertex. 

Female. — Head somewhat hemispherical in shape, but the width 
greater than the vertical axis; the dorsal aspect gently rounded, 
doping forward and downward, and passing into the face abruptly 

— i proa xi friplw, small pit, and i mm, btad. 
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by a rounded angulation; face and cheeks short, the length; of the 
former about equal to the greatest transverse diameter of the eyes; 
antennal scrobes prominent, extending the length of the face and 
uniting above so as to form a half ellipse; eyes large, nearly perfectly 
oval; occiput rather flat, or but slightly concave, the neck inserted 
considerably above the center; ocelli in an equilateral triangle, with 
tho posterior pair about twice their own diameter from the occipital 
rim. Mandibles tridentate with the middle tooth the largest as in 
Pseudaphycus. Antennae inserted far apart and close to the border 
of the mouth, 10-jointed; the scape flattened but narrow, extending 
considerably above the plane of the vertex; pedicel as long as the 
entire funicle; tho latter 5-jointod, its joints short, and increasing 
in width distad; club large, oval, rather acutely rounded at apex, as 
long as the pedicel and funicle combined. Body rather robust, the 
mesoscutum twice as wide as long, the axillae meeting, tho scutellum 
large and acute at apex ; abdomen ovate, about one-half longer than 
wide, the dorsum becoming slightly concave after death, the fifth 
ventral sclerite reaching to apex of abdomen and enclosing base of 
the ovipositor, the latter slender and protruded considerably. Legs 
rather short and stout, the femora flattened. Wings fully developed 
but very narrow; the marginal vein punctiform, the postmarginal 
nearly one-half tho length of tho stigma! , the latter moderately long, 
knobbod at apex and with two short., nearly parallel prongs, the sub- 
marginal with well-developed bristles. Hind wings narrow, the 
costal cell extremely narrow, but as wido near the hooklets as at 
base of the wing. Head and thorax smooth and shining, the front 
and vertex with several rows of minute punctures, the notum of 
thorax with scattered punctures of the same sort; the pubescence of 
head and thorax very fine and dark-colored. General coloration 
black, but not metallic. 

Male . — Essentially like the female in all but the sexual characters. 

Type of genus. — Bothriocraera jlavipes , new species. 

BOTHRIOCHAXKA FLAVIPES, MW iptdM. 

Female . — Front and vertex a little over twice as long as the width 
at the anterior ocellus; dorsal orbits of eyes slightly diverging ante- 
riorly and to a less degree posteriorly; the ocelli in an equilateral 
triangle, with tho posterior pair about their own diameter from the 
eye margin; eyes large, oval, with a very fine, short pubescence. 
Antennal scape flattened and linear; pedicel narrowed at base, as long 
as all five funicle joints combined; the latter all of equal length, the 
first rounded, as long as wide, the following increasingly transverse, 
the fifth about twice as wide as long; club oval, somewhat pointed at 
apex, about as long as the pedicel and four of the funicle joints com- 
bined, not quite twice as wide in greatest breadth as the last preceding 
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joint. Wings uniformly ciliated, the oblique hairless streak narrow 
and neatly reaching the posterior border of the wing; stigmal vein 
forming an angle of about 45° with the postmarginal. Ovipositor 
protruaed about one-half the length of the abdomen. Length, 0.85 
mm., exclusive of ovipositor. 

Head and thorax shining black but not metallic; the metanotum 
and propodeum browner; dorsum of abdomen pale brown, the venter 
dusky yellowish. Antennal scape and funiclo brown, the pedicel paler 
brown, the club yellowish white. Legs uniformly pale straw yellow, 
the last joint of the tarsi brownish. Exserted part of the ovipositor 
brownish yellow, becoming blackish at apex. Wings hyaline, the 
veins pale brownish. 

Male. — Very similar to the female, but the front and vertex a little 
wider, not quite twice as long as wide; the ocelli with posterior pair 
slightly farther apart than the distance from either to the anterior 
ocellus. Other structural characters apparently identical, as nearly 
as can be made out in a single poor specimen. Coloration the same, 
except the abdomen Is blackish brown, a little paler on the vepter. 
Length, 0.65 mm. 

Described from a female and male (type and allotype) reared from 
a Dactylopiine coccid on Elymus , August 16 - 21 , 1912 , Kimballs, 
Utah (C. N. Ainslie), Webster No. 8823 . 

Type.— I Cat. No. 19115, U.S.N.M. 

Genus PSEUDAPHYCUS Clausen. 

Pieudaphycus Clausen, Bull. 258, Cal. Agric. Exp. Stat., 1915, p. 41. 

Comes closest to Bothriocraera , but differences in the shape of the 
head and the sculpture will serve to separate the species so far known. 

Female. — Head as seen from the side more distinctly triangular in 
outline than in Bothriocraera; the dorsal aspect considerably less 
rounded, the plane of the front meeting the plane of the face at a 
right angle or but little more (considerably more in Bothriocraera ) , 
the angulation between the two rounded; width of head about equal 
to vertical length; face and cheeks usually long, but sometimes short- 
ened; antennal scrobes usually pronounced, and meeting above as in 
Bothriocraera; eyes large, imperfectly oval, being wider anteriorly; 
occiput moderately to slightly concave, the neck inserted a little 
above the center; vertex rather narrow, the ocelli in an equilateral or 
acute-angled triangle, and the posterior pair at least twice their own 
diameter from the occipital rim. Mandibles rather long and slender, 
tridentate, the middle tooth longest, the other two nearly opposite 
each other and subequal. Antennae of the same type as in Bothrio- 
craera . Structure of the thorax and abdomen the same, but the latter 
more elongate ovate; ovipositor more or leas protruded. Legs some- 
what longer. Wings fully developed but narrow; the submarginal 


570 


PROCEEDINGS OF TEE NATIONAL MUSEUM. 


TOL. BO. 


vein without strongly developed bristles; marginal punctifogm or but 
very little longer than thick; postmarginal poorly developed usually 
but slightly longer than the marginal; stigmal moderate in, .length, 
either clavate in shape or suddenly enlarged near apex; hind wings 
narrow, the costal cell very narrow but extending to the booklets. 
Sculpture of head and thorax alutaceous, punctures if present ijrholly 
microscopic; vestiture of rather coarse, appressed, whitish hairs as in 
Aphycus Mayr. Coloration nonmetallic, shades of yellow predom- 
inating. 

Male. — Closely resembling the female in all but the sexual char- 
acters. 

Type of genus. — Aphycus angelicus Howard. 

ANALYTICAL KEY Or SPECIES. 

FEMALES. 

1. Wings more or lees infuscated, face longer than width of eyes 2. 

Wings hyaline, face and chocks shortened. Coloration pale yellow. 

1 . graminieola, new speciee. 

2. Ovipositor protruded about one-fifth length of abdomen 8. 

Ovipositor barely protruded, fifth funicle joint and club white. 

2. protopidii, new species. 

3. Dorsal orbits of eyes parallel, front ocellus at center of front and vertex. 

3. i vebtteri, new species. 

Dorsal orbits of eyes diverging anteriorly, front ocellus behind center of front and 
vortex 4. angelicut (Howard). 

1. PSEUD APHYCUS GRAMINICOLA, M w spades. 

Female. — Front and vertex about twice as long as wide; dorsal 
orbits of eyes parallel; ocelli nearly in an equilateral triangle, the 
posterior pair about their own diameter from the eye margin, and 
twice as far from the occipital rim; face and cheeks unusually short, 
face being no longer than the greatest width of eyes; the latter rather 
large and covered with an extremely fine, short pubescence. Anten- 
nal scape narrow, linear; pedicel as long as the first four funicle 
joints combined, narrowed at base; funicle joints subequal in length, 
all wider than long and increasingly transverse, the fifth not quite 
twice as wide as the first; dub elongate ovate, a little obliquely 
rounded at apex, hardly wider than the last funicle joint and as long 
as the funide and one-half the pedicel combined. Wings uniformly 
ciliated; oblique hairless streak interrupted at the middle, its lower 
part rather widdy separated from the lower margin of whig; die 
postmarginal vein about one-fourth as long as the stigmal, the two 
veins forming an angle of about 45°. Ovipositor protruded one- 
fourth the length of the abdomen. Length, 0.8 to 1.1 mm., exclusive 
of ovipositor. 

Front, vertex and notum of thorax chrome lemon yellow, slightly 
dusky; face, cheeks, occiput, and underparts of body including 
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venter ,Jrf abdomen paler yellow; metanotum, propodeum, and 

dorsuny^ of abdomen except the lateral and posterior yellowish 

iwa.rgi.p y blackish brown; sutures of mesonotum narrowly lined 

with black, especially the suture between pronotum and mesos- 

cutum; collar of pronotum otherwise whitish or sometimes entirely 

so; tqgulae pale yellowish, slightly brownish on posterior margin. 

Antennal scape, pedicel, and first one or two joints of the funicle 

dusky yellowish, with the margins of the scape narrowly blackish; 

remainder of the funicle and the extreme base of club black, club 

otherwise yellowish white. Logs concolorous with the underparts, 

the outer surface of the femora and tibiae slightly dusky, the last 

joint of the tarsi blackish. Exserted part of ovipositor yellowish, 

changing to blackish at apex. Wings hyaline, the veins pale 

brownish. 

Male . — Similar to the female, but the antennae slightly slenderer, 
and the dorsum of the abdomen more blackish with the pale margins 
orange yellow. Length: 0.6 to 0.9 mm. 

Described from ten females and five males (typo, allotype and 
paratypes a to to) reared from a Dactylopiine coccid on Stipa, Las 
Vegas, New Mexico, Jan. 16 to March 20, 1912 (C. N. Ainslie), 
Webster No. 6690; and three females, two males (paratypes n to r) 
reared from a Dactylopiine coccid on Elymus condensatus, Kimballs’, 
Utah, Aug. 13-24, 1912 (C. N. Ainslie), Webster No. 8823. Paratypes 
e, f, o, and p more or less broken, the rest of the specimens in good 
condition, four of them being mounted on slidos. 

Type.-— Cai>. No. 19116, U.S.N.M. 


2. PSEUD APHYCUS PROSOPIDIS, an apcclM. 

Female. — Front and vertex about twice as long as wide; dorsal 
orbits of eyes parallel; ocelli in an acute-angled triangle, the posterior 
pair nearly touching the eye margin; no pubescence on the eyes. 
Antennal scape linear, slightly narrower at base; pedicel as long as 
the firat four funicle joints combined, wider at apex than in P. 
angelicas; funicle joints one to three shorter than the last two, but 
all wider than long, the last two about twice as wide as the first; 
dub oval, obliqudy rounded at apex, as long as the funicle and a 
little wider than the preceding joint. Wings uniformly ciliated; 
oblique hairless streak interrupted near its lower end; no bristle- 
like hairs on any of the veins. Ovipositor barely protruded. Length : 
0.8 mm. 

Front, vertex and mesonotum dull orange yellow, the apex or. 
the Bcutellum dusky; face, cheeks, and underparts yellowish white; 
concealed part of occiput and of the pronotum blackish; the meta- 
notum, propodeum, and dorsum of the abdomen brownish black; 
tegulae and collar of pronotum whitish, former with lower posterior 
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comer brown, latter with a brown dot on each comer. Antennal 
scape, pedicel, and first four funicle joints brown, the base of the 
scape shading into whitish; fifth funicle joint and club white, Legs 
yellowish white, the tarsi more yellowish with apex of last joint 
blackish. Wings faintly clouded with brown, but lacking the 
hyaline cross band of P. cmgelicus, the whole apex of wing beyond 
tip of stigmal vein more faintly clouded, the clouded area extending 
proximad to just beyond the hairless streak, and an additional 
small spot of pale brown at base of wings along the posterior border; 
veins pale brownish. 

Male . — Not known. 

Described from eight females (type and paratypee) reared from 
Pseudococcus prosopidis (Cockerell), Aug. 4, 1898, Mesilla, New 
Mexico (T. D. A. Cockerell), Insectary No. 8182°.* 

Type. — Cat. No. 19117, U.S.N.M. 

3. PSEUD APHY CUS WKBSTERI, new (pedes. 

Female . — Very close to P. angelicas but differs as follows: Dorsal 
orbits of eyes parallel and not diverging anteriorly; the anterior 
ocellus exactly at the center of the front and vertex. A bristle-like 
hair at base of marginal vein and another near apex of the postmar- 
ginal; oblique hairless streak not interrupted. 

Orange yellow of front, vertex, and mesonotum brighter; the 
anterior margin of mesoscutum black, and the axillary sutures lined 
with black; face, cheeks, and underparts pure white, the venter of 
abdomen at the middle slightly brownish, the brown band on cheeks 
more distinct than in P. angelicas, and follows around to the anterior 
orbits of eyes. Antennae the same except that the fifth funicle joint 
is brownish instead of black. Legs white, the anterior femora dusky 
along their upper margin near apex, hind femora with nearly the 
whole lower surface slightly dusky; front and middle tibiae with one, 
the hind tibiae with two wide, but faint dusky annuli, and an addi- 
tional, very narrow annulus at the apex of the tibiae, especially of 
the middle pair; tarsi yellowish and not much infuscated on the last 
joint. Wings clouded as in P. angelicas, the veins darker. 

Length: 1.2 mm., exclusive of ovipositor. The maximum size of 
P. angelicas does not exceed 1 mm., apparently. 

Described from one female (type) reared from the stems of EU/ymts 
virgimeas, in Feb., 1903, Villa Ridge, Illinois (F. M. Webster), Web- 
ster No. 1924b. Undoubtedly from a Dactylopiine coccid on the 
.EXymus. 

Type.— Cat. No. 19118, U.S.N.M. 


i Numbers on labels of specimens refer to notes on Meat the Bureau of Satomolofy unless otherwise 
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4. PSEUD APHTCUS AlfOELICUS (Bmrard). 

■ ;< 

Figs. 34, 61. 

Aphqttu angelictu Howard, Proc. U. 8. Nat. Mu*., vol. 21, 1808, pp. 241, 246. . 

Female. — Front and vertex nearly three times as long as wide, 
slightly wider anteriorly, the dorsal orbits of eyes diverging; ocelli 
in an acute-angled triangle, the lateral pair about half their own 
diameter from eye margin, the front ocellus a little behind the center 
of the front and vertex; the eyes nearly glabrous. Antennal scape 
flattened and gradually becoming wider on apical half; pedicel but 
little longer than the first three funiclo joints combined; all funicle 
joints distinctly wider than long and subcqual in length, the fifth 
twice as wide as the first; club oval, obliquely rounded at apex, 
slightly wider at apex than the last funicle joint and as long as the 
entire funicle. Wings uniformly ciliated ; the oblique hairless streak 
not quite reaching the posterior margin of wing, and interrupted a 
little below the middle; none of the veins with bristle-like hairs. 
Ovipositor protruded about one-fifth the length of abdomen. Length :■ 
0.7 to 1 mm., exclusive of ovipositor. 

Front, vertex, and mesonotum rather dull orange yellow, the 
mesonotum usually somewhat dusky, with the anterior margin of 
the scutum sometimes blackish, but the axillary sutures usually not 
lined with black; face, cheeks, and underparts pale yellowish white, 
the venter of abdomen slightly dusky, the cheeks with a pale fuscous, 
narrow, transverse band following the lower orbits of eyes; the con- 
cealed part of occiput and of pronotum, the metanotum, propodeum, 
and dorsum of the abdomen black; collar of pronotum and tegulae 
whitish, former with a brown dot on each comer, latter with the 
lower apical comer brown. Antennae excepting the club black, the 
base of scape especially on inner surface whitish, the dub snow white; 
rarely the fifth funicle joint is also white. Legs concolorous with 
underparts, the tarsi more yellowish, with tip of the last joint black- 
ish; middle tibiae with a very faint, dusky annulus near the middle. 
Wings with a faint brownish, integumentary, transverse cloud beyond 
the oblique hairless streak, interrupted by a narrow, transverse, hya- 
line band at end of stigmal vein, and by a still narrower, longitu- 
dinal streak following posterior margin of wing opposite the marginal 
vein; veins pale brownish. Exserted part of ovipositor yellow, the 
apex dusky. 

Male . — Similar to the female, but the front and vertex hardly over 
twice as long as wide; the dorsal orbits of eyes parallel; face and 
cheeks shorter; antennae slenderer, the pedicel and dub proportion- 
ately longer, pedied as long as the first four funide joints, the dub 
•along as die funide and one-half the pedied. 
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Coloration the same, except that the sides of the abdomen behind 
the vibrissal plates are yellowish, and the antennal soape blackish, 
paler at base, pedicel paler blown, first two funicle joints and most of 
club white, rest of funicle and extreme base of dub black, v Wings 
nearly hyaline. Length: 0.65 to 0.8 mm. 

Material as follows has been examined: Three females, (cotypes) 
reared from Pseudococcus sp. on passion-flower in summer of ,1886 
(A. Koebole), three females reared from Psevdococcus sp., Not. 9, 
1907, Los Angdes, California (E. M. Ehrhorn), two females, two males 
reared from Pseudococcus ryani (Coquillett), Pasadena, California, 
the females July 28-30, 1911, tho males some time later (P. H. Tun- 
berlake), one male reared from Pseudococcus sp. on Artemisia cali- 
fomica, Nov. 22, 1912, Whittier, California (P. H. Timberlake), one 
female roared from Pseudococcus citrophil'us Clausen, Sept. 1, 1914, 
Uplands, California (C. P. Clausen), and a series of both sexes reared 
from Pseudococcus longispinus (Targioni Tozzetti) during the latter 
part of Sept., 1914, Pasadena, California (R. S. Woglum). 

Type. — Cat. No. 5044, U.S.N.M. 

Genus ACEROPHAGUS Emily A. Smith. 

Acerophagut Smith, North Amer. Entom., vol. 1, 1880, ]>. 83. 

Rhopoideu * Howard, Proc. U. S. Nat. Mua., vol. 21, 1898, p. 235. 

Comes nearest to Pseudaphycus, but tho shorter, more robust body, 
the broader head, as well as differences in the dentition of the mandi- 
bles will separate the known species. 

Female. — Head as seen from the side imperfectly triangular, moder- 
atdy thick antereo-posteriorly, dorsal aspect gently rounded, passing 
into face by a rounded angulation; face and cheeks moderate in length, 
the former a little longer than the transverse diameter of eyes, as seen 
from in front the head, therefore about as wide as long, nearly circu- 
lar in outline; antennal scrobes moderately deep, extending nearly 
the length of face and uniting above ; eyes rather small, oval or a little 
wider anteriorly, frequently pubescent, the long axis obliquely ver- 
tical; occiput rather deeply concave, the neck inserted near the 
middle; front and vertex usually broad, the ocelli more frequently 
arranged in a right or obtuse-angled triangle, the posterior pair about 
twice their own diameter from the occipital rim. Mandibles rather 
long and slender, tridentate, the two upper teeth subequal, the lower 
tooth smaller and more basal. Antennae inserted near the mouth, 
their bases far apart, scape moderate in length, slender and flattened, 
reaching but little beyond the plane of front and vertex; pedicel 
about as long as the first three funicle joints; funicle 5-jointed, all. the 
joints short, increasingly transverse; club oval, about as long as the 
funicle. Thorax short and robust, the mesoscutum twice as wide as 
long, the axillae meeting, scutellum nearly as wide as long, its apex 
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slightly sounded. Abdomen short, subrotund and flat in life, but 
after death the dorsum becomes more or less concave, and the sides 
compressed; the fifth ventral sclerite reaches to the apex of abdomen 
and incloses the ovipositor; the latter usually shortly protruded. 
Legs moderate in length, rather slender, but the hind femora may 
be slightly or moderately flattened. Wings moderate or small in 
size; the marginal vein punctiform, the postmarginal but little longer; 
stigmil moderately doveloped, running nearly parallel with the ante- 
rior margin of the wing, and enlarged at apex. Hind wings narrow, 
the costal cell very narrow throughout its length but reaching to the 
hooklets. Sculpture of head and thorax alutaceous, punctures if 
present microscopic, pubescence very fine and inconspicuous but 
sometimes abundant. Coloration entirely yellow of different shades, 
the antennae and legs concolorous. 

Male. — Similar to the female in all characters. 

Type of genus. — Acerophagus coccois Smith. 

The species here included in Acerophagus are all parasitic in Dac- 
tylopiine hosts, so far as definitely known, belonging to the genera 
Psevdococcus, Phenacoccus, and Erium. 

MetaUon Walker differs in being metallic and in having rudimen- 
tary wings; Rhopus Foerster has the body much flattened and the 
antennae dissimilar in the male sex; Psylledontus Crawford is sepa- 
rated by metallic coloration, the much smaller antennal club and by 
the noncompression of the abdomen after death. In these three gen- 
era the structure of the fifth ventral sclerite is not described, but prob- 
ably in all throe it reaches only to the middle of the venter and leaves 
the ovipositor free. Rhopoideus Howard can not be distinguished 
from what is here considered to be Acerophagus Smith. Howard was 
misled in stating that the mandibles of Rhopoideus cxtrinus are eden- 
tate, as there are three teeth as described for the other species here 
considered. Rhopoideus has no affinity with Arrhenophagus Aurivil- 
lius, with which it was placed by Ashmead. 

ANALYTICAL KEY OF SPECIES. 

1. Ocelli in a right or obtuse-angled triangle, ovipositor protruded 2. 

Ocelli in a rather acute-angled triangle, ovipositor not protruded. 1. coccoii Smith. 

2. Front and vertex as wide as long or nearly so 3. 

Front and vertex about one-hall longer again than wide. 

Anterior ocellus in center ol front and vertex, ocellar angle slightly less than 90°. 

2. texanui (Howard). 

Anterior ocellus considerably behind the center ol front and vertex, ocellar angle 
fully DO 0 3. gutiemtiae, new species. 

3. Front and vertex fully as long as wide 4. «rit, new species. 

Front and vertex wider than long, wings small, extending but shortly beyond apex 

of abdomen 3. ctirimt (Howard), 
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1. ACEROPHAGUB COCCOIS Smith. 

Acerophagut coccois Smith, North iswr. Bntom., vol. 1, 1880, p. 84, 
j Rhoput coccois How amd, Kept. Ooxztm. Agric. for 1880, 1881, p. 361, 

MitdUon coccois Abhmead, Proc. U. S. Nftt. Mua., vol. 22, 1900, p. i 

^ >• ' 

Female . — Front and vertex about twice as long as wide; in 
rather an acute-angled triangle. Antennal scape short and Admitted ; 
pedicel nearly as long aa the funide joints combined; the latter all 
short, wider than long, subequal in length, and increasing in width, 
the fifth nearly twice as wide as the first; dub large, oval, tether 
pointed at apex, and as long as funicle and pedicel combined. Wings 
uniformly ciliated, the oblique hairless streak narrowed above and 
separated bdow from the posterior border of the wing by only one 
row of cilia. Ovipositor not protruded. Length, G.6 mm. 

Notum of thorax and abdomen orange yellow, head chrome lemon 
yellow, under side of thorax, the antennae, and legs pale ydlowish. 
Wings hyaline, the veins nearly colorless. 

Redescribed from one female reared from Phenacoceus acericda 
King, July 20, 1898, Springfidd, Massachusetts (R. A. Cooley), appar- 
ently correctly identified. The head and antennae are much shriv- 
ded so that the above description may not be fully accurate in all 
details. The location of Miss Emily Smith’s types is not known, if 
indeed they are still in existence. 

2. ACEROPHAOUS TEXANUS (Howird). 

Fig. 52. 

Aphyeui texanus Howard, Proc. U. 8. Nat. Mua., vol. 21, 1898, pp. 241, 246. 

Female . — Front and vertex about three-fourths longer again than 
wide, narrowest near the middle; ocelli in a little less than a right- 
angled triangle, the posterior pair not quite their own diameter from 
the eye margin and nearly twice their diameter from the occipital 
rim, the front ocellus at the center of the front And vertex; face as 
long as the length of the eyes, the scrobes deep and prominent, gradu- 
ally converging and uniting above ; eyes about one-fourth longer than 
wide, covered with a thick but very short, fine pubescence. Antennal 
scape slender, slightly thicker at the middle, hardly extending beyond 
the plane of front; pedicel a little longer than the first three funicle 
joints combined; funicle joints subequal in length, the first as long as 
wide, the following increasingly transverse, the fifth being twice as 
wide as the first; dub thicker near base, gradually tapering to a 
slightly reunded apex, one-third wider again than the last funide 
joint/and a* long as the funide and one-half the pedicel combined. 
Wings ujpufohnly ciliated ; oblique haifless streak ^idened below (did 
narrowly eepkrated from the posterior mai^^fwing. Ovipositor 
protrujfod fbcrat one-fourth the length of the^lomen, exserted por- 
tion poyered. with long pubescence. The j^escenoe of head and 
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thorax abundant but inconspicuous on account of its pale color. 
Length, 0.8 mm., exclusive of ovipositor. 

Head, thorax, and abdomen uniformly deep orange yellow, with a 
slight brownish tinge, antennae and legs concolorous but slightly 
paler. Wings nearly hyaline, but a faint, integumentary yellowish 
cloud present on the basal half to the tip of the stigmal vein; the 
veins pale brownish. Exserted part of ovipositor blackish at apex. 

Male . — Similar to the female, but the front and vertex a little wider, 
not over one-half longer than wide; the front, face, cheeks, and under- 
side of body paler yellow; the wings perfectly hyaline. Length: 
0.7 mm. 

Rodescribod from eight females (co types), one male reared from 
Pseudococcus virgatus (Cockerell), July 3, 1895, Brownsville, Texas 
(C. II. T. Townsend), Insectary No. 5636 08 , the male not fo rming a 
part of the type series. 

Type. — Cat. No. 5046, U.S.N.M. 

3. ACEROPH AGU S GUTIERREZIAB, new species. 

Aphycua tetanus Cockerell and Parrott (not Howard), Industrialist, May, 
1899, p. 278. 

Female . — Similar to A. ternnus (Howard) in all respects but the 
following: Front and vertex a little wider, about one-half longer than, 
wide, more coarsely alutaceous; the ocelli fully their own diameter 
from the eye margin, the anterior ocellus considerably posterior to 
the center of the front and vertex, the ocellar angle fully 90°. Anten- 
nal scape slenderer, the pedicel as long as the first four funicle joints. 
Wings with the oblique hairless streak more narrowly separated from 
the posterior margin of wing. Ovipositor protruded slightly more or 
nearly one-third the length of abdomen. Length: 0.7 mm. 

Coloration entirely paler than in A. texanus , the notum of thorax 
pale orange yellow, the head, underparts, and appendages still paler 
yellow. Wings nearly hyaline, showing but a slight trace of a yellow- 
ish cloud on basal half. 

Male . — One poorly preserved male with the head missing shows no 
marked divergence from the female in coloration. 

Described from three females, one male (type, allotype, and para- 
types) reared from Pseudococcus gwtierveziac (Cockerell), Las Cruces, 
New Mexico (T. D. A. Cockerell), Insectary No. 7282 01 , all in poor 
condition. 

Type. — Cat. No. 19119, U.S.N.M. 

4. ACBROPHAGUS ERR, newsptdM. 

Female . — Front and vertex but very slightly longer than wide; 
the ocelli in a slightly obtuse-angled triangle, the posterior pair their 
own diameter from eye margin, and nearly twice their diameter from 
10e00°— Proc.N.M.vol.60— 10 87 
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the occipital rim; face as long as the length of the eyes, the antennal 
scrobes obscure; eyes about one-fourth longer than wide, nearly bare. 
Antennal scape reaching but little beyond plane of the front, flattened 
and a little wider near the middle; pedicel as long as the first four 
funicle joinst combined; funiclo joints one to four subequal in length, 
the first a little wider than long, the following increasingly transverse, 
the fifth one-half wider again than the first and one-third longer; club 
elongate oval, one-half wider again than last funicle joint and as long 
as the funicle and one- third of the pedicel combined. Wings uni- 
formly ciliated; the oblique hairless streak with an enlarged and cut- 
off portion below, which does not quite reach the posterior border of 
wing. Ovipositor protruded about one-fifth the length of the abdo- 
men, the exsertod portion hardly pubescent. Pubescence of head 
and thorax scanty. Length, 0.7 mm., exclusive of ovipositor. 

Notum of thorax gamboge yellow, the head and underparts paler 
yellow, and abdomen more decidedly orange; antennae and legs con- 
colorous with head and underparts; exserted portion of ovipositor 
almost entirely black. Wings hyaline, the veins nearly transparent. 
Pubescence of head and thorax whitish. 

Ma\e . — In all respects similar to the female, but the front and 
vertex a little wider than long, and the posterior ocelli farther 
. removed from the eye margin. Coloration the same but thorax paler 
and contrasting more with the deeper orange-colored abdomen. 
Length: 0.6 mm. 

Described from ten females, two males (type, allotype, and para- 
types a to j) reared from Erium lichtensioides (Cockerell), Salt Lake 
City, Utah, July 14-16, 1913 (P. H. Timberlake), throe of the females 
(paratypes g to i) mounted in balsam, rest tag-mounted. 

Type . — Cat. No. 19120, U.S.N.M. 

5. ACEROPHAGUS CITRINXTS (How«r<l). 

Rhopoidcna dtrinua Howard, Proc. U. S. Nat. Mub., vol. 21, 1898, p. 235. 

Female . — Front and vortex distinctly wider than long, rather 
coarsely alutaceous; ocelli in an obtuse-angled triangle of about 105 
degrees, anterior ocellus at the center of the front and vertex, pos- 
terior pair their own diamotor from the eye margin and twice as far 
from the occipital rim; face and cheeks of normal length, the former 
as long as the length of the eyes, antennal scobes rather deeply 
impressed; eyes rather small, one-fourth longer than wide, hardly 
pubescent. Antennal scape reaching but shortly beyond plane of the 
front, flattened but narrow; pedicel as long as first four funicle joints 
combined; funicle joints all wider than long, nearly equal in length, 
and gradually increasing in width so that the fifth is nearly twice as 
wide as the first; club large, oval, rather pointed at apex, twice as 
wide as last funicle joint and as long as the funicle and two-thirds of 
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the pedicel combined. Wings small, reaching but little beyond apex 
of abdomen; uniformly ciliated; oblique hairless streak wide espe- 
cially on its lower half and separated by about one row of cilia from 
the hairless streak on the posterior margin of wing; stigmal vein thick 
and not much narrowed at base. Ovipositor protruded about one- 
fourth the length of the abdomen, tho oxserted portion pubescent. 
Pubescence of head and thorax scanty. Length: 0.6 mm., exclusive 
of ovipositor. 

General color, pale orange yellow, the head and underparts slightly 
paler; antennae and legs concolorous; exserted portion of ovipositor 
blackish at apex. Wings hyaline, the veins pale brownish. Pubes- 
cence of head and thorax whitish. 

Male . — Similar to the female, but head, thorax, and underparts 
paler, more gamboge yellow, and the abdomen deep bright orange 
yellow. Length: 0.55 mm. 

Redescribed from eight females, ono male (cotypes), Truckee, Cali- 
fornia, September, 1885 (A. Koebele), Insectary No. 3821x, one 
female not belonging to the type series. Host unknown ; neither of 
the insects mentioned by Howard seem likely to be hosts, as all the 
closely allied forms have been reared from Dactylopiine coccids. 

Type. — Cat. No. 5027, U.S.N.M. 

Genus AENASIOIDEA Girault. 

Acnasioitka Girault, Can. Ent., vol. 43, 1811, ]>. 171. 

Female . — Differs from Aphycus Mayr only in the following partic- 
ulars: Teeth of the mandibles slightly less equal, the upper two 
being blunt and broad, tho lower a little shorter and more acute; 
antennal pedicel shorter, no longer than the first two funiclc joints 
combined, sometimes no longer than tho first joint alone; funicle 
joints longer and narrower, all usually longer than wide, rarely with 
tho terminal joints a little wider than long, and not increasing greatly 
in width distad, the club smaller and oval; flagellum on the whole 
therefore more cylindrical, but tho scape is flattened and usually 
widely oxpandod below, as in many species of Aphycus. The fifth 
ventral sclorite of the abdomen reaching to the anus and inclosing 
the ovipositor, but not plowshare-shaped as originally described, 
except possibly to a slight degree after death through shrinkage. In 
shape of head, thorax, and abdomen, in sculpture, vestiture, type of 
coloration, and venational characters not differing from Aphycus. 

Male . — Like the female except, that the head is thinner antereo- 
posteriorly and wider, the front and vertex therefore wider; eyes 
smaller and the ocelli larger; antennae of a more primitive structure 
than in the female, the scape being flattened but not much expanded 
below, the pedicel shorter than the first funicle joint, the funicle 
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cylindrical and hardly at all increasing in width distad, clothed with 
an abundant and rather long pubescence, which is suberect and 
equally thick throughout, the club solid and pubescent at its base like 
the funicle. 

Type of gems. — Aenasioidea latiscapus Girault. 

Aenasioidea has no close affinity with Aenasius Walker, with which 
it was compared by Girault, but on the other hand has descended 
evidently from an ancestral type common to both itself and Aphycus. 
The four known species, three from North America and one from 
Japan, were all reared from species of Kermes. 

ANALYTICAL KEY OF SPECIES. 

FEMALES. 


1. Front and vortex longer than wido 

Front and vertox wider than long, the ocelli in an obtuse-angled trianglo. 

1. A. pulchella (Howard). 

2. Ovipositor not at all or barely protruded 3. 

Ovipositor protruded prominently, the scape wider on tho basal half, the apical 

half narrow 2. A. tcnuicamis, new species. 

8. Notum of throrax blackish brown, the tibiae annulated with black. 

3. A. kermicola, new species. 

Notum of thorax orange yellow, the tibiae not marked 4. A. latiscapus Girault. 

i. AENASIOIDEA PULCHELLA (Howard' 

Fig. 3. 

Aphycus pulchcllus Howard, Proc. U.S.Nat.Mus., vol. 21, 1898, pp. 240, 242. 

Female . — Front and vertex wider than long; ocelli in a slightly 
obtuse-angled triangle, the posterior pair more than their own 
diameter from the eye margin; antennal scrobes narrow and deep 
and not uniting above. Antennal scape more than one-half as wido 
as long, widest beyond the middle; pedicel about one-third longer 
than the first funicle joint; funiclo joints but slightly increasing in 
width, the first three a little longer than wide, the last three about 
as wide as long; club oval, somewhat pointed at apex, a little wider 
than the preceding joint, and equal in length to the last two funicle 
joints and one-half of the fourth combined. Wings uniformly 
ciliated; oblique hairless streak contracted above, subinterrupted 
below, the cut-off portion nearly reaching the posterior bonier of 
wing and connecting with a spur of the hairless streak present on 
the posterior margin of wing. Ovipositor not protruded. Length: 
1.3 to 1.4 mm. 

Front, vertex, upper rim of occiput, and entire mesonotum deep 
orange yellow; hidden portion of occiput and of pronotum, entire 
metanotum, propodeum and dorsum of abdomen blackish brown; 
face, cheeks, collar of pronotum, tegulae except for brownish spot, and 
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underpaid®, including venter of abdomen and the legs, yellowish 
white. Antennal scape black with the base, upper margin, and apex 
narrowly yellowish; pedicel brown with apex yellowish white; first 
two to four funicle joints brown gradually fading into the pale yel- 
lowish of the last two or more joints of the funicle and the club. 
Wings hyaline, the veins dilute yellowish. 

Male . — Similar to the fomale in structural and colorational char- 
acters except as to the antennae. Scape but slightly expanded, 
widest beyond tho middle, and about one-fourth as wide as long; 
pedicel shorter than the first funicle joint, its width at apex nearly 
equal to its length; funicle joints not increasing in width, first two 
of noarly equal length, about one-half longer than wide, last two 
slightly shorter but longer than wide; club elongate oval, hardly 
wider than preceding joint and as long as tho last two and one-half 
of the fourth funicle joint, rounded at apex. The scape concolorous 
with the face, its upper margin on the outer side blackish brown; 
the pedicel, funicle, and club uniformly brown. Length: 1.3 mm. 

Redoscribod from seven femules, three males (cotypes) reared 
from Kermes sp. on Quercus tindoria, Ithaca, New York, January 
25-30, 1890 (L. O. Howard), Insectary No. 763°'. Originally 
described from nine specimens all supposed to be females, and it 
seems impossible to determine which one of the abovo ten specimens 
can not be considered a cotypo. 

An additional female from Oklahoma is considerably larger, but 
identical in coloration as far as preserved, the antennae being broken 
off at the end of the fourth funicle joint. Differs only that the 
first funicle joint is hardly longer than wide, noticeably smaller than 
the second, the pedicel proportionately a trifle longer, and the scape 
slightly wider, its lower margin more fully rounded. Length: 1.8 
mm. Specimen is labeled “Okla., 727.” 

Type. — Cat. No. 5035, U.S.N.M. 

(. AEWASIOIDEA TENOTCORNIS, ntw spoclM. 

Fig. 20. 

Female . — Front and vertex about three-fourths longer again than 
wide; ooelli nearly in a right-angled triangle, the posterior pair 
about one-half their own diameter from the eye margin; antennal 
scrobes deep; eyes nonpubescent. Antennal scape expanded on 
the basal half, rapidly narrowing so that most of the apical half is 
narrow, the greatest width nearly one-third the length; pedicel a 
little longer than the first and about equal to the second funicle 
joint; all joints of the funicle longer than wide, not increasing in 
width, filiform, first and last about equal, the seoond to fifth a little 
longer and about three times as long as thick; club cylindrical like 
the funicle, very little wider, as long as the last two joints and one 




582 


PROCEEDINGS OF THE NATIONAL MUSEUM. 


vol. 60. 


half of the fourth funicle joint, rounded at apex, ita first joint longer 
than either of the following two. Wings uniformly ciliated; oblique 
hairless streak widened below with the small rounded cut off portion 
widely separated from the posterior margin of the wing, and not con- 
necting with the basal hairless streak which hardly extends by point 
opposite the end of the oblique streak. Ovipositor protruded about 
one-fourth the length of the abdomen. Length: 1.4, exclusive of 
ovipositor. 

Front, vertex, and mesonotum orange yellow, the front paler and 
the vertex slightly dusky behind the ocelli; face, cheeks, lower half 
of occiput, and entire underparts yellowish white, tho face with a 
narrow, interrupted blackish band between the lower comers of the 
eyes, and tho cheeks with a large blackish spot in their middle; 
upper half of occiput, concealed pari, of pronotum, the metanotum, 
propodeum, and dorsum of the abdomen black, the sides of tho 
latter narrowly whitish from near base to apex; collar of pronotum 
and tegulae whitish, the former with a blackish brown dot on each 
comer, the latter with a pale brown dot on the posterior margin. 
Basal expanded portion of the antennal scape black, the black con- 
tinuing in a narrow line to apex on the outer face, a narrow line along 
base and upper margin of inner face of expanded portion and the whole 
of the apical portion except the black line whitish; funicle and club 
nearly uniformly brownish black, but apex of the last four funicle 
joints have a whitish dot on the uppor side. Legs concolorous 
with the underparts, each tibiae with two pairs of blackish dots and 
an additional dot at the knee joint and at apex of tibiae, the dots 
at the middle of the middlo and hind tibiao obliquely arranged; 
tip of last joint of all tarsi blackish. Exserted portion of ovipositor 
pale brown but more yellowish on the under side. Wings hyaline, 
the veins pale yellowish. 

Male . — Front and vertex as wide as long; ocelli in a right-angled 
triangle, the posterior pair about one-third of their own diameter 
from the eye margin. Antennal scape shaped as in the female, but 
slightly narrower; pedicle shorter than the first funicle joint, about 
one-third as long again as wide; funicle joints all of the same length 
and cylindrical, a little more than twice as long as thick; club as 
long as the two preceding joints combined and no thicker. Length: 
1.0 mm. 

A spot on the cheeks, the vertex, upper half of occiput, concealed 
part of pronotum, most of the mesonotum, the metanotum, propo- 
deum, and dorsum of abdomen black; face, cheeks otherwise, lower 
half of the occiput and the underparts pale yellowish; posterior 
comers of the mesoscutum yellow; tegulae and collar of the pronotum 
whitish and marked as in the female. Antennal scape whitish with 
a narrow black line along the upper margin of the' outer face and 
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with a black, oval spot on inner face of expanded portion; the 
flagellum brownish. Legs and wings as in the female. 

Described from three females, one male (type, allotype, and para- 
types) reared from Kermea miyasdkii Kuwana, Akabane, Japan, 
August, 1909 (S. S. Kuwana). 

Type.— Cat. No. 18376, U.S.N.M. 

8. AENASIOIDEA KERMICOLA, lUWIJMCiM. 

Fig. 4. 

Female . — Front and vertex about one-half longer again than 
wide; ocelli in an equilateral triangle, the posterior pair about their 
own diameter from the eye margin ; antennal scrobes narrow and 
deep, uniting above, but not so conspicuous as in A. pucheHa; the 
eyes with a scanty, fine pubescence. Antennal scape over half as 
wide as long, widest across the middle; pedicel about one-third 
longer than the first funiclo joint; funiclo joints all of nearly equal 
length and increasing slightly in width, the first three a little longer 
than wide, the fourth as wide as long, the last two slightly wider than 
long; dub oval, with apex rounded, about one-third widor than 
the last funicle joint and nearly as long as the last throe funiclS 
joints combined. Wings uniformly ciliated; oblique hairless streak 
widened and interrupted below, the cut-off portion connecting with 
a branch of the basal hairless streak on posterior margin of wing. 
Ovipositor not protruded. Length: 0.75 to 1.25 mm. 

Front and vortex, upper rim of occiput, and upper part of face 
above the lower comers of the eyes gamboge yellow; rest of face, 
cheeks, and sides of occiput pale chrome yellow; collar of pronotum, 
tegulae, and underparts grayish white, the venter of abdomen more 
dusky, especially in the middle, and a brown spot on each comer of 
the collar and one on the hind margin of the tegulae; mesonotum 
blackish brown, changing to dusky gamboge yellow on the sides, the 
axillae being almost entirely yellowish; hidden portion of the occiput 
and of the pronotum, the metanotum, propodeum and dorsum of 
the abdomen black, the latter with the sides behind the vibrissal 
plates narrowly whitish. Antennal scape black, with base, apex, 
and a narrow line on the upper margin white; pedicel black at base, 
the apical two-thirds white; first two funicle joints blackish, the 
third somewhat dusky, and the last three yellowish white; dub 
slightly more yellowish. Legs dirty whitish, with -a dusky mark 
on the upper surface of all the femora, smaller and darker on the 
middle pair; the tibiae with two blackish annuli, narrow on the 
middle pair and wider on the front and hind pair; the tarsi more 
yellowish, the last joint blackish. Wings hyaline, the veins dusky 
yellowish. 
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Male. — Front and vertex no longer than wide; ocelli in a right- 
angled triangle, the posterior pair one-half their own diameter from 
the eye margin. Antennal scape much narrower than in the female, 
only one-fourth as wide as long; podicel a little shorter than the 
first funiclo joint; funicle cylindrical, barely increasing in width 
distad, the first three joints subequal in length and distinctly longer 
than wide, the last three joints slightly shorter, but still longer than 
wide unless they collapse or flatten on drying, when the fifth and 
sixth are about as wide as long; club elongate oval, rather pointed 
at apex, barely wider than the last funicle joint and as long as the 
last two and one-half of the fourth joint of the funicle. Length: 
0.75 to 1.0 mm. 

Coloration similar to the female, but the mesonotum is pure dull 
black with the yellow on the sides less extensive and more con- 
trasting; the black of occiput may encroach on the vertex to the 
ocellar region; face entirely pale yellowish. Tho antennal scape 
and apex of pedicel yellowish white; base of podicel, an oval spot 
on inner face of scape, and upper margin of tho outer face except 
at base and apex black; the funicle and club uniformly pale brown. 
* Described from seventoen females, one male (type, allotype, and 
paratypes atop) reared from Kermes essigii King on Quercvs agrifolia, 
Pasadena, California, August 7, 1912 (P. H. Timberlake), and four 
females, two males (paratypes q to v) reared from Kermes gaUiformis 
Riley, Murray, Utah, September 16-21, 1914 (P. H. Timberlake). 

The paratypes from Murray, Utah, differ slightly from the Pasa- 
dena specimens in having the mesonotum more yellowish with less 
black, and in having the last funicle joints as long as wide. The 
mule from Pasadena is poorly preserved, so that a comparison in 
this sex is not possible, but the coloration seems nearly identical. 

Type. — Cat. No. 18370, U.S.N.M. 

4 . ABNASIOIDEA LATISCAPUS Qlrault. 

Acruuioidea latiscapus Girault, Can. Ent., vol. 43, 1911, p. 173. 

Female. — Front and vertex about .one-half longer again than 
wide; ocelli in an equilateral triangle, the posterior pair about 
their own diameter from the eye margin and a little farther removed 
from the occipital rim; antennal scrobes rather narrow and deep, 
uniting above. Antennal scape one-half as wide as long, widest 
across the middle; pedicel nearly as long as the first two funicle 
joints combined ; funicle cylindrical but slightly increasing in width 
distad, the first four joints distinctly longer than wide, the last two 
hardly so, the sixth being as wide as long, the third joint longest, 
the fourth slightly shorter, other four joints subequal and noticeably 
shorter; dub oval, as long as the last three funicle joints combined 
and nearly twice as wide as the preceding joint. Wings uniformly 
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ciliated; oblique hairless streak slightly wider below and inter- 
rupted, with the cut-off portion rather widely separated from the 
posterior border of the wing. Ovipositor barely protruded, at least 
when material is mounted in balsam, probably not noticeably so 
in life or dry material. Length: 1.1 mm. 

Front, vertex, and mesonotum rather pale orange yellow; face, 
cheeks, underparts, and most of the abdomen much paler yellow; 
center of occiput dusky; concealed part of pronotum, a narrow, 
transverse line on the anterior margin of the mesoscutum, the meta- 
notum, propodeum, and a transverse band at the base of abdomen 
blackish; collar of pronotum and the togulae pale yellowish. Anten- 
nal scape black, with the base, a narrow lino on upper margin and 
apical fourth whitish; basal third of podieel and the first funicle 
joint black; apex of the pedicel and rest of the funicle and club 
yellowish white, with the second funicle joint somewhat dusky. 
Legs pale yellowish, with the tip of the last joint of the tarsi black- 
ish. Wings hyaline, the veins pale yellowish. 

Male . — Not known. 

Redescribed from three females (cotypes) reared from Kermes 
pubescens Bogue, Urbana, Illinois, June 25, 1908 (A. A. Girault), 
loaned by the Illinois Stato Laboratory of Natural History. 

APHYCOPS1S, new genus. 

Comes closest to Aphycus Mayr, and is similar in general shape 
of head and body, typo of coloration, sculpture, and vestiture of 
body. The structure of the abdomen also seems to be identical as 
far as can be made out in the limited material at hand. The more 
striking differences aro as follows: 

Female . — Antennal scape not flattened or expanded but davate 
cylindrical, much thicker at apex than at base, with a groove for 
the reception of the pedicel; the pedicel nearly as thick at apex as 
long, and but little longer than the first funicle joint; funicle about 
as in Aphycus, but the pubescence is comparatively coaree and 
bristle-like; club oval, somewhat obliquely rounded above at apex, 
and about as long as the last three funicle joints combined. Vena- 
tion of wings the same, except that the postmarginal vein is much 
longer than in Aphycus, and nearly as long as the stigmal. The 
tibiae of the middle legs enlarged at apex, and the middle tarsi 
swollen. 

Male . — Not known. 

Type of genus. — Aphycus austraMensis Howard. 
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APHYCOPSXS AUSTHAUBNSIS (Howard). 

Fig. 33. 

Aphyctu tnutralieruis Howard, Proc. U.S.Nat. Mua., vol. 21, 1898, pp. 241, 245. 

Female. — Front and vertex one-half longer again than wide; ocelli 
in an obtuse-angled triangle, the posterior pair about their own 
diameter from the eye margin; antennal scrobes deep and moderately 
wide, converging and nearly uniting above, the facial prominence 
well elevated; eyes nearly bare. Antennal scape subcylindrical with 
the apical half somewhat swollen and excavated on the under side, 
nearly four times longer than greatest diameter; pedicel about equal 
to the third funicle joint in length and greatest width; all funicle joints 
of nearly equal length, the first, fifth, and sixth a trifle shorter, 
all increasing somewhat in width distad, the first a little longer 
than wide, the second about equal in length and width, the follow- 
ing more transverso, the sixth being nearly twice as wide as the 
first; club somewhat oval, truncate at base, obliquely rounded at 
apex, its first joint over twice as long as the third, its width slightly 
greater than that of the last funicle joint, and its total length equal 
to the last three funicle joints combined; all parts of antennae covered 
with moderately thick, stiff, bristlelike hair. Wings uniformly 
ciliated; oblique hairless streak narrowed above and extending 
below almost to the posterior border of wing and nearly connecting 
with the basal hairless streak. Ovipositor very slightly protruded. 
Length, 1.4 mm. 

Color nearly uniformly orange yellow, slightly dusky on the 
mesonotum; front and face somewhat brighter or more cadmium 
yellow; collar of pronotum whitish, but tegulae concolorous though 
paler than body, both unmarked with darker color; propodeum and 
center of the dorsum of abdomen brown; legs and antennae con- 
colorous with the body, the club of antennae slightly brownish, 
and the tip of the last joint of tarsi blackish brown. Wings hyaline, 
the veins pale yellowish. 

Redescribed from two female (cotypes) reared from Psmdococcue 
sp. on Eucalyptus, Melbourne, Victoria, Australia (A. Koebele). 
Type. — Cat. No. 5045, U.S.N.M. 

Genus ASTYMACHUS Howard. 

AMtymachus Howard, Proc. U. S. Nat. Mub., vol. 21, 1898, p. 238. 

The type and only known species, Astymachus japonicus Howard . 1 
will be easily recognized from Doctor Howard’s description and need 
not be further considered here. 

Type. — Cat. No. 5031, U.S.N.M. 


1 Proc. V. B. Nat. Mua., vol. 21, IMS, p. 239. 
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Genus APHYCUS Mayr. 

AphycuB Mayr, Verh. zool.-bot. Gee. Wien, vol. 25, 1876, p. 695. 

Female . — Head rounded triangular, the occiput concave, the 
dorsal aspect rounded, the plane of front meeting the facial plane 
at nearly a right angle, but the angulation rounded off; face nearly 
flat, sloping downward and backward to the mouth, antennal scrobes 
usually rather weak, well separated by the facial prominence of 
cuneate form; cheeks nearly as long as the greatest diameter of the 
eyes; front and vortex varying considerably in width, but usually 
much longer than wide; arrangement of ocelli varying from an acute 
to a right-angled triangle. Antennae inserted closo to the mouth, 
their bases well separated; 11 -jointed, comparatively short, pubes- 
cent; the scape flattened vertically, either linear or with a broad 
leafliko expansion below; pedicel obconical, usually about as long 
as the first three funicle joints, sometimes a little shorter; funicle 
joints in most cases wider than long and increasing noticeably 
in width distad; club rather large, either pointed or truncate at 
apex, in shape more or less oval, generally wider than the funicle 
and about two-thirds as long. Mandibles tridentate with the nearly 
equal teeth rather blunt. Thorax of about the same width as head, 
robust, the mesoscutum considerably wider than long, tho axillae 
cuneate, meeting medially, the scutcllum sub triangular, with 
rounded base and rather acutely angled apex. Abdomen usually 
of the same width as thorax and a little shorter, flattened horizontally, 
ovate to broadly ovate, the apex rather obtusely rounded, the ovi- 
positor not inclosed by the fifth ventral sclerite wliich reaches about 
to the center of the venter; the ovipositor sheaths reaching to the 
apex of abdomen or slightly beyond, more rarely protruded to any 
considerable length; dorsal vibrissae of abdomen situated about one- 
third the total length of abdomen from its base. Legs rather short, 
the middle tibial spur short and stout, not as long as the basal tarsal 
joint. Wings either hyaline, with an integumentary spot, or 
banded with areas of dense, dark-colored cilia; oblique hairless 
streak always present, running from the stigmal vein proximad nearly 
if not quite to the posterior border of wing; submarginal vein not 
reaching to the middle of wing except in some of the smaller, short- 
winged species; marginal vein punctiform, the postmarginal reduced 
to a mere spur, stigmal vein moderate in length and straight; costal 
cell of hind wing narrow but extending to the hooklets. 

Sculpture of head and thorax alutaceous, not punctate; head, 
including eyes, frequently but not conspicuously pubescent; mesono- 
tum with a grayish or white recumbent vestiture of scattered hairs, 
rather short and stiff, especially prominent in the dark-colored 
species. Coloration always nonmetallic, of varying shades of yel- 
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low, white, brown, and black, yellow usually predominating; antennae 
usually banded with black and white, rarely of uniform color. 

Male. — Closely resembles the female in structural characters, 
but the head is thinner antereo-posteriorly, the front and vertex 
wider; eyes smaller and the ocelli larger. Antennae always slenderer, 
the scape not so widely dilated below, the flagellum more pubescent, 
and the club always solid. The pedicel in most of the Bpecies is as 
long as the first two or three funicle joints combined, but in a few 
species the whole antenna shows a more primitive structure, the 
scape being comparatively short and narrow, the pedicel no longer 
than the first funicle joint alone, the flagellum still more pubescent, 
cylindrical or increasing but very slightly in width distad. 

The male usually differs but slightly from the female in color 
but in a few species is much darker. The antennae are frequently 
not so distinctly banded, and in many species the flagellum is uni- 
formly brownish. 

Type of genus. — Encyrius apicalis Dalman. 

Tho species of Aphycws are numerous and of exceptional economic 
importance, as thoy are parasitic in different species of Lecanium and 
related genera, and in many cases serve as an efficient check upon the 
increase of their hosts. Species of the following genera of the Coccinae 
are known to be parasitizod, sometimes even by more than one 
species: Pulvinaria,, Lichtensia, Filipjna , Ceroplastes , Coccus , Tourney - 
eUa , Lecaniuntj Saissetia , and Physolcermes. Spocies of ApTiycus have 
also been roared from Tachardia and Eriococcus f but records of Dias- 
pine hosts must bo looked upon with suspicion. 

In 1898 Howard 1 published a table to separate the species in the 
femalo sex, and this with many modifications has served as the basis 
for tho following tablo. This will aid in tho identification of the 
species, and the author hopes that it will prove to be reliable in the 
great majority of cases. 

ANALYTICAL KEY OF BPECIES.* 

FEMALES. 

1. Wings uniformly ciliated and without tegumentary markings 9. 

Wings either with a band of weaker, paler colored cilia, or with a tegumentary spot. 


Wings with a tegumentary Bpot 2. 

Wings alternately banded with dark and pale cilia 4. 


i Proo. U. S. Nat. Mus., vol. 21, p. 240. 

* Sinoe this synopsis was drawn up the description of Apkycw praevident Silveetri has appeared (BoU. 
Porttei Lab. , vol. 0, 1916, p. 296, fig. 62). In the female sex praevident runs to lowuburyi Howard but the 
pos t erior ooelU are more distant from the eye margin; the antennae about the same exoept that the first 
three funiole joints are black instead of the first four, and the dub Is not entirely black; coloration evidently 
paler, yellowish Instead of dark or dusky orange yellow, the metanotum and propodeum without brown 
markings, the dorsum of the abdomen paler with the brown less exttnslve. The male Is more like putoi- 
nariae Howard In having the flagellum uniformly brown, and the dorsum of the body Is described as 
oohraceous brown pr darker than in either lountburyi or pulvinsriae. 
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2. Scapo of antenna not expanded, dub yellow or whitish 8. 

Scape moderately expanded, dub black, preceding joints whitish. 

1. maculipennU , new species. 

3. Antennae entiroly yellowish white, ovipositor slightly protruded. 

2. albicomis , new species. 

Club yellow, preceding joints mostly brown, ovijKwitor strongly protruded. 

3. apiccUis (Dalman). 

4. Alternate bands on wings not conspicuously contrasting 6. 

Dark colored ciliary bands conspicuous and contrasting with pale areas. 

Scape widely expanded, wings with only one pale band 5. 

Scape narrower, about one-third as wide as long, an additional pale area at 
base of wing 4. lecanii Howard. 

5. Meeonotum blackish brown 6. fuadpennis Howard. 

Mesonotum ochraceous 6. tchwarzi , new species. 

6. Ocelli in an acute-angled triangle, pale band of wingH narrow 7. 

Ocelli in an equilateral triangle. 

Pale band narrow and interrupted on the anterior border of wing, dorsum of 

abdomen blackish 7. rileyi, new species. 

Pale band wide and extending across disk of wing, dorsum of abdomen pale 
brown 8. mbfasdatus, now species. 

7. Tibiae marked with one or two pair of small brown dots 8. 

Tibiae with heavy blackish annuli 9. johmoni Howard. 

8. Coloration pale orange yellow, no black on the propodoum or dorsum of abdomen. 

10. cockerelli Howard . 

Coloration bright orange yellow, pro{>odeum and dorsum of abdomen blackish 
brown 11. similis, new species. 

9. Scape not expanded below, or less than one-third as wide as long 23. 

Scape expanded, at least one-third as wide as long. 

Club black or blackish brown, preceding joints ■whitish 10. 

Club yellow except at base, preceding joints black. 

12. physohrmis, new species. 

10. Mesonotum orange yellow or yellowish 11. 

Mesonotum blackish brown 13. coquilletti Howard. 

11. Ocelli in an acute-angled triangle 16. 

Ocelli in an equilateral triangle or nearly so. 

Tibiae immaculate 14. 

Tibiae dotted or banded with blackish 12. 

12. Cheeks not marked with brown next to the mouth 13. 

Cheeks and face brown next to the mouth, front and vertex not over one-half 

longer again than wide 14. mtlanostomatu * , new species. 

13. Scape moderately expanded, front and vertex twice as long as wide or nar- 

rower 15. lounaburyi Howard. 

Scape very wide, front and vertex wider than in the preceding 

• 16. punctipes (Dalman). 

14. Metanotum, propodeum and abdomen blackish in great part 15. 

Metanotum and propodeum orange yellow, abdomen except the margins brown. 

17. albopleuralis Ashmead. 

15. Mesonotum bright orange yellow, front and vertex nearly twice as long as wide. 

18. hingi y new species. 

Mesonotum pale yellow, front and vertex about three-fourths longer again than 
wide 19. mayri, new species. 

16. Mesoscutum not marked with blackish 17. 

Mesoscutum with curved, transverse blackish line on each side near base. 

20. lichtensiae Howard. 
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17. 


18 . 


19. 


20 . 


21 . 

22 . 


23. 


24 . 


25. 


2 ( 1 . 

27. 

28. 

29. 


30. 


31. 


32. 


Tibiae dotted or banded with brown or black 19. 

Tibiae immaculate. 

Ovipositor not extending beyond tip of abdomen 18. 


Ovipositor protruded slightly, no black on occiput, propodoum or abdomen. 

21. rustiy new species. 

First four funicle joints subequal, last two longer 22. pulvinariae Howard. 

First and last funicle joints longer, second to fifth subequal. 

23. davigcry new species. 

Pedicel black or brown at base, with apex white or yellowish 20. 

Pedicel brown with a longitudinal streak of white on the upper side. 

24. maculipes Howard. 


Cheeks not marked 21. 

Cheeks blotched with brown next to the mouth 25. calif omims Howard. 

Scape moderately or narrowly expanded 22. 


Scape one-half as wide as long, club nearly as wide as long, rounded at apex. 

26. annulipcs (Ashmead). 1 

Head and eyes nearly bare, scape narrowly expanded, narrower than club. 

15. lounsburyt Howard. 

Head and eyes moderately to thickly pubescent, scape usually moderately wide, 

or wider than club 22. pulvinariae Howard. 

Ovipositor not protruding or only slightly 26. 

Ovipositor protruded about one-fourth the length of abdomen. 

Ocelli in an acute-angled triangle 24. 

Ocelli in a right-anglod triangle 27. oaxacae Howard. 

Front and vertex over one-half longer again than wide, scutellum and mesopleura 

concolorous with the scutum • 25, 

Front and vertex about one-half longer again than wide, scutellum and most of 

mesopleura blackish 28. ceroplastis Howard. 

Abdomen except the sides blackish 29. mexicanus Howard. 

Abdomen with but little trace of infuscation at the center. . . 30. eruptor Howard. 

Front and vertex narrow, ocelli in an acute-angled triangle 27. 

Front and vertex wide, ocelli in an equilateral triangle. . 31 . Htomachonus Girault. 

Club blackish with most of the second and tho third joint pale 30. 

Club entirely brown or blackish 28. 

Club brown, funicle either yellowish or brownish 29. 

Club and first three funicle joints black, last three funicle joints whito. 

32. eriococci, new species. 

Scape and pedicel brown, the funicle yellowish, general color of body yellowish 

brown, more yellow beneath 33. brunneus Howard. 

Antennae entirely brownish, general color black, shining but not metallic. 

34. nitens Kourdumoff. 


Legs uniformly yellowish, tibiae not dusky or banded 31. 

Tibiae (posterior pair at least) dusky, vertex and notum 1 1 testaceous,” face 

yellow 35. hedcraccus (Westwood). 

Scape marked with a small, longitudinal streak on upper margin near apex 33. 

Scape marked with a large, quadrate, oblique spot near or beyond the middle . . 32. 
Scape widest just before apex, last two funicle joints a little wider than long. 

36. alberti Howard. 

Scape widest at the middle, last two funicle joints about twice as wide as long. 

37. phxlippiae Martelli. 


» The type of A. annulipes (Ashmead) has lost both wings, and It Is possible but not likely that they 
were banded inconspicuously, although Dr. Ashmead does not mention this character. If the wings are 
banded, the speotss would run to A. timilis, from which It differs in having the antennae much shorter 
and the dub rounded at apex. 
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33. Coloration orange yellow or bright sulphur yellow 38. Jlavut Howard. 

Coloration pale clay yellow with the sutures of notum lined with blackish. 

39. luieolus, new species. 


hales. 


1. Antennae short, loss pubescent, pedicel longer than first funicle joint 2. 

Antennae long, thickly pubescent, pedicel shorter than first funicle joint, all 

funicle joints longer than wide. 

Front and vertex about as wide as long, ocelli in an equilateral triangle, 

tibiae not banded 1. maculipennu , new specios. 

Front and vertex wider than long, ocelli in an obtuse-angled triangle, tibiae 
banded 14. mclano8tomatu8 t new species. 

2. Wings uniformly ciliated and transparent 6. 

Wings with a band of more transparent cilia at end of stigmal vein. 

Scape rather wide, its lower margin noticeably curved 3. 

Scape narrow, wing with two areas of transparent cilia. . . 4. lecanii Howard. 

3. Notum orange yellow 4. 

Notum blackish brown 5. fusdpennU Howard. 

4. Eyes and front less densely pubescent with short pile 5. 

Eyes and front densely pubescent with long pile, notum bright orange yellow. 

9. johnaoni Howard. 

5. Hoad and notum dark orange yellow, antennae short, club as long as last four 

funicle joints 7. rilryi , new species. 

Head and sides of mesoscutum paler yollow, antennae long, club no longer than last 
three funicle joints 8. aubfaadatua , new Bpecies. 

6. Scape narrow and not expanded 14. 

Scape wide and moro or less expanded below. 

Front and vertex longer than wide, ocelli in an acute-angled or equilateral 

triangle 7. 

Front and vertex as wide as long, ocolli in a right-angled triangle, notum 
black, yollow on Bides 19. mayri, new species. 

7. Ocelli in an acute-angled triangle, front and vertex about twice as long as wide. 13 . 
Ocelli in an equilateral triangle or nearly so, front and vertex about one-half 

longer again than wide 8. 

8. Club not paler than funicle, either concolorous or darker 9* 

Club yellow except at base, the preceding funicle joints black. 

12. physohcrmUy new specios. 


9. Cheeks not marked with brown 10. 

Cheeks with a brown spot, tibiae with brown annuli 40. oregonenaia Howard. 

10. Tibiae dotted with brown or black 11. 

Tibiae unmarked. 

Dorsum of abdomen almost entirely yellowish 21. ruati , new species. 

Dorsum of abdomen black with whitish margins 41. amoenus Howard. 

11. Coloration deep orange yellow, or with a brownish tinge on notum 12. 

Coloration pale orange yellow, scape black except the base, apex, and a narrow 

line on upper maigin 10. cockmlli Howard. 

12. Funicle and club uniformly pale brownish 22. pulvinarm Howard. 

Last two funicle joints yellowish white, rest of funicle and the club brownish. 

15. lounsburyi Howard. 

13. Scape rather narrow, pedicel brown at base only 20. lichstenaiae Howard. 

Scape wider, more expanded below, pedicel brown with a longitudinal paler 

streak 24. macuHpea Howard. 
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14. General color yellowish brown or blackish 17. 

General color yellow or orange yellow with the dormun of abdomen sometimes 

blackish brown. 

Notum bright orange yellow 16. 

Notum pale clay yellow, donuim of abdomen more or lees blackish. 

39. luteolus, new species. 

15. Scape with a small streak of black on upper margin near apex 16. 

Scape marked with an oblique fascia near the middle 37. philippiae Martelli. 

16. Front and vertex only one-fourth longer again than wide, funicle and club uni- 

formly brownish 31. atomachosus Girault. 

Front and vertex considerably narrower, club usually darker at base than preced- 
ing funicle joints 38. flaw* Howard. 

17. Collar of pronotum whitish with black dot on each corner 20. 

Collar of pronotum entirely black, or concolorous with mesoscutum. 

Antennae uniformly brownish 18. 

Antennae not uniformly colored 19. 

18. Coloration dark yellowish brown; head yellowish 42. immaculatus Howard . 

Coloration shining black 34. nitene Kourdumoff. 

19. Scape yellowish with upper and lower margins darker, cheekB mostly blackish. 

23. claviger , new species. 

Scape yellowish with an oblique fascia near apex, cheeks mostly yellow. 


36. alherti Howard. 

20. Venter of abdomen more or loss brownish 21. 

Venter yellowish like rest of underparts 30. eruptor Howard. 

21. Mesopleura brown 28. ceroplastie Howard. 

Mosopleura yollow 29. mmccmtw Howard. 


In addition to the species given in the above tables, there are in 
the United States National Museum several unplaced males, which 
may prove to be the opposite sex of some of the species already 
described. One interesting species represented only by males 
(Charlottesville, Virginia) runs in that sex to Aphycus maculipennis 
and melxmostomatus , but differs from either in being almost entirely 
black in coloration. Another species (also from Charlottesville) 
runs to Aphycus mayri , and differs in the male sex, in having the 
mesoscutum entirely black and the pleura except the anterior mar- 
gin blackish. It is apparent, therefore, that although the North 
American of Aphycus have been made known for the most part, 
there still remains much work in correctly assigning and describing 
the males. This work is the more important, as species which are 
very similar in the female sex may differ widely in the male sex, 
for the males may be either essentially like the females in coloration 
or much different. 

It has been found necessary to suppress only one of the described 
species, Aphycus Jlaviceps Howard described from supposed females, 
proving to be identical with the male type of maculipes . It may be 
pointed out, however, that Aphycus oregonensis Howard, also de- 
scribed from supposed females, in aH probability will prove to be 
the male se$ of califomicus . The latter species itself is nearly iden- 
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tical with pertain variations of the eastern puhnnarise and may prove 
to be a geographical race, separated mainly by slight differences in 
color. 

1. APHYCUS MA C O U P MWI S, n*w fdw. 

0 

Figs. 11, 86. 

Aphycut lecanii Kino (not Howard), Can. Ent., vol. 31, 1899, p. 140. 

Female. — Front and vertex twice as long as wide; ocelli in an 
acute-angled triangle, the posterior pair about half their own diam- 
eter from the eye margin; antennal scobes broad and shallow, the 
facial prominence not much elevated; eyes with a sparse, fine pubes- 
cence. Antennal scape about two and one-third times as long as 
wide, widest just beyond the middle; pedicel a trifle longer than the 
firet two funicle joints combined; first three funicle joints subequal 
in length, the fourth and sixth slightly longer, and the fifth still 
more so, the first two and the fifth about as long as wide, the others 
a little wider than long; club oval, bluntly rounded at both ends, 
one-fourth wider than last funicle joint and as long as the three 
preceding joints combined. Disk of wing uniformly ciliated, but 
the cilia at base of wing beneath submarginal vein are thinner, 
weaker, and paler colored; oblique hairless streak not reaching 
the posterior margin of wing. Length, 0.8 to 1.25 mm. 

Front, vertex, upper rim of occiput, and entire mesonotum bright 
orange yellow; face, cheeks, most of occiput, collar of the prono- 
tum, tegulae and underparts creamy white, with the usual dots on 
collar and tegulae and the apical half of venter brown; concealed 
part of pronotum, the metanotum, propodeum, and dorsum of abdo- 
men brown, with the basal corners of the latter creamy white. 
Antennal scape black, with the upper margin white, broadly on the 
inner face, more narrowly on the outer surface; pedicel except at 
tip, first two funido joints, base and under side of the third joint 
and dub black, remainder of antenna white. Legs concolorous with 
underparts, the tibiae not marked, the tarsi more yellowish, with the 
tip of the last joint blackish. Wings with a large, brownish spot 
moderately distinct beneath stigmal vein, sharply limited basally 
by the oblique hairless streak, entirely tegumentary in nature and 
not due to the dliation. 

Male . — Head much shrunken in all available specimens, but the 
front and vertex apparently about as wide as long; ooelli in an 
equilateral triangle, the posterior pair about their own diameter 
from the eye margin. Antennal scape a little shorter and narrower 
than in the female; pedied a little wider than the first funide joint 
and no longer; funide joints all of about the same length, the last 
three slightly wider, but longer than wide, the first three considerably 
longer than wide, all provided with a moderately long pubesoenoe; 

10800* — Ptoc)N.M.yoL60 — 16 88 
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dub hardly wider than the last funicle joint, about as long as the 
last two, and one-half of the fourth joint of funide, oval in shape 
and bluntly rounded at apex. Wings as in female, but the oblique 
hairless streak nearly reaches to posterior margin. Length, 0.75 to 
0.9 mm. 

Entire upper parts, induding front, vertex, upper half of occiput* 
and pronotum, together with the venter of abdomen, blackish brown; 
face, cheeks, lower half of occiput, tegulae and pleura pale brownish 
yellow, the tegulae with the usual brown spot on posterior margin. 
Antennae brown, with a paler spot across the inner surface* of scape 
near the middle. Legs pale yellowish, unmarked except that the 
tip of last tarsal joint is blackish. Wings as in the female, but the 
brown spot is fainter. 

Described from seven females, six males (type, allotype, and para- 
types a to it) reared from Lecanium corylifex Fitch, Lawrence, Mass., 
1898 (Goo. B. Kang), Insectary No. 8450° and 8450° 4 . 

Type.— Cat. No. 18364, U.S.N.M. 

2. APHYCUS ALBICORNIS, new specie*. 

Female . — Front and vertex twice as long as wide; ocelli in an 
equilateral triangle, the posterior pair about their own diameter 
from eye margin; antennal scrobes shallow; eyes with a thick, but 
very short, fine pubescence. Antennal scape flattened, linear, not 
expanded; pedicel as long as the first three funide joints combined; 
joints one to three of funide of equal length and increasing in width 
with the lost three, so that the sixth is more than twice as wide as 
the first, the last three joints nearly twice as long as the preceding, 
especially the fifth, which is slightly longer than the fourth and 
sixth, all wider than long except the first, which is about as wide as 
long; dub broadly ovate, rounded at apex, about as long as the 
last four funide joints combined, and after collapsing, one-third 
wider than preceding joint. Wings with a transverse, curved band 
at end of stigmal vein of weaker, nearly colorless cilia, cilia also on 
posterior margin near base of wing become transparent or colorless; 
oblique hairless streak distinct above, but obscured near posterior 
margin of wing where the cilia are weaker. Ovipositor slightly 
protruded and unusually slender. Length, 1.0 mm., exclusive of 
ovipositor. 

Head and body, induding face, cheeks, occiput, pronotum, and 
pleura, except the paler prepectal plates, deep, bright orange yellow, 
the abdomen on each side taving a blackish streak indosing the 
vibrissal plates; collar of pronotum not paler or hot noticeably so 
and without the usual dote on the comers; tegulae whitish, with 
their posterior margin pale brown. Antennae nearly uniformly yel- 
lowish white, with the dub purer white. Legs yellowish white, 
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unmarked except for a brownish streak on upper side of hind tibiae 
near their base, and tip of last joint of tarsi blackish. Wings with 
a large, tegumentary, brown band across the disk beneath the mar* 
ginal rein, extending distad to end of stigmal rein with a convex 
margin, separated from the very slightly dusky apex of wing by 
the band of colorless cilia and broken below by a narrow, pale line 
running parallel and close to the posterior margin of wing; extreme 
base of wing also infuscated; the veins unusually dark brown. 

Described from one female (type) roared from Pulvinaria sp., 
Ikeda, near Eobi, Japan, May 25, 1901 (C. L. Marlatt), and labeled 
* ‘ Shi-de-Kobashi.” 

Type. — Cat. No. 18363, U.S.N.M. 

3. APHYCTJS APICAUS (Oilman). 

Encyrtui apicalis Daucan, Svenak. Vot.-Akad. Handl., vol. 41, 1820, p. 153. 

Aphycut apicalis Math, Verh. zool.-bot. Ges. Wien, vol. 25, 1876, pp. 695, 696. 

Micro lcry> apicalis Thomson, Hym. Skand., vol. 4, 1876, p. 169. 

Female. — Front and vertex twice as long as wide; ocelli in an 
equilateral triangle, the posterior pair a little over one-half their 
own diameter from the eye margin; antennal scrobes distinct, nar- 
row, converging above but not uniting; eyes with a fine, short 
pubescence. Antennae lost in single available specimen, but the 
scape is described as non-expanded by European authorities. Wings 
not uniformly ciliated, the cilia weak and transparent in a broad, 
curved band at the end of the stigmal vein, and on the basal part of 
wing beneath the submarginal vein, proximad of the band the cilia 
beneath marginal vein strong and dark colored, and on apex of wing 
moderately developed; oblique hairless streak rather indistinct 
above, interrupted at the middle with the lower part expanded but 
separated from posterior margin of wing by a few weak, colorless 
ojli*- Ovipositor protruded about one-half the length of abdomen. 
Length: 1.1 mm., exclusive of ovipositor. 

Head entirely ferrugineous orange yellow; upper parts except a nar- 
row whitish lino on collar of pronotum blackish brown, with the sides 
of mesoscutum orange yellow, and the axillae, metanotum and propo- 
deum paler brown; underparts of thorax orange yellow, with the 
mesopleura slightly brownish and the metapleura entirely blackish 
brown; venter of abdomen blackish brown, contrasting with the 
orapge yellow exserted portion of the ovipositor; tegulae whitish 
with the posterior margin brown. Antennae described by European 
authorities as having the scape dusky ferrugineous, the flagellum 
brownish except the club which is yellowish white. Legs pale yel- 
low with the middle and posterior tibiae more or leas pale brownish 
«Koept at apex, and tip of last joint of all tarsi brown. Wings with 
ala^a» tegumentary, brown spot beneath stigmal and apical fourth 
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of submarginal vein, reaching across disk of wing, obliquely inter- 
rupted by the hairless streak, and subinterrupted below bjjf a narrow 
line of paler color running parallel to the posterior margin of wing, 
the spot augmented also by character of the ciliation described 
above; veins pale yellowish. 

Redescribed from one female of European origin but without lo- 
cality label. This species evidently varies in coloration as accord- 
ing to Mayr the notum of thorax may be either brown or orange 
yellow. 

4. APHYCUS LECAIUI Howard. 

Figs. 10, 40. 

Apkyeut leeanii Howard, Proc. U.S.Nat.Mus., vol. 21, 1898, pp. 240, 242. 

Female . — Front and vertex about two and one-third times as long 
as wide; ocelli in an acute-angled triangle, the posterior pair about 
one-half their own diameter from the eye margin; antennal aerobes 
shallow and wide; eyes with a rather dense, but short, fine pubes- 
cence. Antennal scape about one-third as wide as long, widest 
beyond the middle; pedicel about as long as the first threo funicle 
joints combined; all funicle joints equal or nearly so in length, 
gradually increasing in width after the second, the sixth being 
nearly twice as wide as the first two, all wider than long; club oval 
with truncate base and rounded apex, nearly one-half wider again 
than the last funicle joint and as long as the last five preceding joints 
combined. Wings not uniformly ciliated, cilia blackish on area 
beneath stigmal vein and on apical fourth of disk, and pale or whitish 
on an intervening curved band and on most of area beneath the 
submarginal vein; oblique hairless streak reaching only about one- 
half of the way across disk of wing from stigmal vein, obscured 
below.by the weak ciliation. Length: 0.8 to 1.0 mm. 

Front, vertex and mesono turn rather dull orange yellow, the meso- 
notum frequently becoming dusky after death; face, cheeks, and 
underparts pale yellowish white, the cheeks sometimes brighter 
yellow and with a blackish brown spot on lower comer, and the 
middle of venter on each side of ovipositor sheath pale brownish; 
concealed portion of the occiput and of the pronotum, the meta- 
notum, propodeum, and dorsum of abdomen blackish brown, the 
latter with a broad, transverse whitish band near base needy or 
quite interrupted in the middle, and with a lateral, submarginal 
white streak behind the vibrissal plates; collar of pronotum and teg- 
ulae whitish, each with the usual brown dots. Antennal scape, 
base of pedicel, first three funide joints and dub black, the scape; 
with base, apex and a narrow line on die upper margin of the outer 
face white, but on Loner faoe the white expands and covers whole 
surface except alarge.spot on lower apical comer; apex of pedicel 
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and last $hree funicle joints pale yellow. Legs yellowish white, 
with a pale brown spot on upper side of the femora near apex, and 
with two blackish brown annuli on all tibiae, sometimes interrupted; 
tarsi pale brownish yellow, the last joint hardly darker. Wings with 
contrasting bands of dark and whitish cilia as described above; 
veins pale brownish. 

Ifok-Front and vertex a little less than twice as long as wide; 
ocelli arranged as in the female. Antennal scape a little narrower 
than in the female, widest across the middle; pedicel shorter and 
wider, about as long as the first two and one-half of the third funicle 
joint combined; first funicle joint rounded, a trifle wider than long, 
following joints distinctly wider than long and increasing in width, 
the first four subequal in length, the last two somewhat longer; club 
usually not wider than preceding joint, widest across the base and 
tapering to bluntly rounded apex, as long as the last four funicle 
joints combined. Wings as in the female. Length: 0.7 to 0.9 mm. 

Coloration very nearly as in the female, but the dark markings 
of abdomen more extensive and sometimes nearly pure black, with 
the transverse, basal white band reduced to a spot on each side of 
dorsum, and the submarginal lateral streaks present but shorter 
and yellowish in color. The black on antennal scape somewhat 
more extensive, and the first three funicle joints and dub more 
brownish. 

Redescribed from thirteen females, ten males (cotypes) reared from 
Lecanium on pine (probably Phyaokennea vnsignicola Craw) and Le- 
canvwm on Heteromelea and Quercua agrifolia, two males from Los 
Angeles County, California, remainder of specimens * from Ala- 
meda County, California (A. Eoebele), Koebele’s Nos. 193°, 215°, and 
406*; also a large series of both sexes reared from Phyaokermea 
inaignicola (Craw), Santa Maria, California, August 4-24, 1911 (R. C. 
Wylie), from Leoanvum pubeacena Ehrhomand Lecormm comi Bouchfi, 
Berkeley, California, March 30 to May 5, 1911 and 1912 (H. J. Quayle, 
P. H. Timberlake). 

The male described by Dr. Howard is a much different insect and 
appears to be a new species of Blaatothrix. 

Type.—GaA. No. 5034, U.S.N.M. 

5 . aphtcus vuBcmmns hmmm. 

Fig. l. 

Afhyaufuadpmnu Howard, Proc. U.B.Nat.Miu., vol. 21, 1808, pp. 240, 241. 

FmdU . — Front and vertex about two and one-half times as long 
as wide; ocelli in a very acute-angled triangle, the posterior pair a 
little Isis than their own diameter from the eye margin; antennal 

I aa*Si— a«wtrp*tomd dttMbtdtaMiMfd point wd US, but poMUy tot* Alwnwl* Oooaty 




698 PROOBBBlVQti OB TUB NATIONAL MUSEUM. tol . 60 . 

aerobes shallow and broad, uniting above, the facial prominence very 
Blight; eyes weakly pubescent. Antennal scape over one-half as 
wide as long, widest across the middle; pedicel as long as the first 
three funide joints combined; all funicle joints wider than long, and 
increasing in width distad, the last two slightly longer than the pre- 
ceding, the sixth about twice as wide as long; club about one-fifth 
wider than preceding joint, subrectangular with the apex truncate, 
nearly as long as the last four funicle joints combined. Wings not 
uniformly ciliated, all cilia very dense and black except for a narrow, 
curved band at end of stigmal voin where the cilia aro colorless 
although as dense as elsewhere; oblique hairless streak extending 
about two-thirds of the way across disk from the stigmal vein. 
Length: 1.0 to 1.4 mm. 

Front, vertex, and rim of occiput pale yellow, face and cheeks 
yellowish white, the latter with a brown streak on their lower cor- 
ners extending narrowly nearly across the oral margin of face; center 
of occiput, concealed part of pronotum, and most of thorax above 
blackish brown, the mesoscutum narrowly edged with yellowish on 
the sides; collar of pronotum and the tegulae whitish, the former 
with a small, round, blackish brown dot on each comer, the latter 
with a light brown spot on posterior margin; abdomen above nearly 
pure black with a yellowish white, narrow, submarginal streak on 
each side posterior to the vibrissal plates; undorparts yellowish 
white, the venter of abdomen with the sides narrowly and a broad, 
median, longitudinal band blackish brown. Antennal scape black 
with upper margin white, and a pale, oval spot on outer face at and 
near the base; base of pedicel, first three funicle joints and club 
nearly pure black; apex of pedicel and last three funicle joints 
white. Legs yellowish white, the femora with two interrupted bands, 
the tibiae with three narrow annuli of blackish brown; tarsi more 
yellowish with last joint blackish. Wings conspicuously dusky, due 
entirely to the black ciliation, and with a narrow whitish band at end 
of stigmal vein, of which the basal margin is concave and the apical 
margin straight and transverse. 

Male. — Front and vertex about one and a half times as long as 
wide; ocelli in nearly an equilateral triangle, the posterior pair 
nearly touching the eye margin; eyes thickly pubescent. Antennae 
as in the female except that the scape is much narrower, about one- 
fourth as wide as long, its lower margin forming a slight curve, the 
funicle and dub a little slenderer. Wings have the ciliary infusca- 
tion much less conspicuous than in the female, and developed to 
about the same degree as found in the females of A. rileyi. Length: 
1.3 nun. 

Coloration almost the same as in the female, but the spot on Hie 
cheeks is' much Bm all er or nearly obsolete; the yellowish white on 
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sides of abdomen replaced with dusky reddish; the vertex in region 
of the posterior ocelli blackish brown; and antennae with the dark 
parts more brownish, the scape blackish brown with the upper mar- 
gin and spot on lower margin of outer face, near the base whitish, 
pedicol, the first and part of next two funicle joints and the club 
blackish brown, rest of flagellum yellowish. 

Redescribod from six females, two males (cotypes) reared from 
Lecanium on Ardostaphylos pungens, Sonoma County, California 
(A. Koebele), and one female from Mountain View, California (E. M. 
Ehrhom). The latter specimen differs from the types in being 
smaller (1.0 mm. long) and in having the scape somewhat narrower, 
or not over one-half as wide as long. 

Type.— Cat. No. 5033, U.S.N.M. 

6. APHYCUS SCHWARZI, new specie*. 

Fig. 2. 

Female . — Structural details as in A. fusdpennis, but the front and 
vertex is slightly more than twice as long as wide, and becoming 
narrower posteriorly. Longth: 1.15 mm. 

Face and cheeks yellowish white, a spot on lower comers of cheeks 
smaller and blacker than, in jusdpcnnis, and becoming much fainter 
on each side of oral margin of face; front, vortex and upper rim of 
occiput palo dilute brown; mesonotum palo ochraceous brown, bo- 
coming darker on the posterior border of the scutum, the axillae 
and scutellum, and the Bcutum with a narrow, curved, blackish line 
on each side near the base; collar of pronotum and tegulae whitish, 
each with the usual dots; center of occiput, concealed part of pro- 
notum, the metanotum, propodeum and dorsum of abdomen black- 
ish, the latter with lateral margins yellowish white except that the 
black extends narrowly along the front margin of the first five seg- 
ments down to tho venter for a short distance; underparts yellowish 
white, the venter with a narrow, median, longitudinal dark band 
along the ovipositor sheath. Antennal scape blackish with a spot 
on outer face at base, the upper margin narrowly and apex broadly 
yellowish white; base of pedicel, first three funicle joints and club 
blackish, and tho remainder of antenna yellowish white. Legs 
yellowish white, banded as in fuacipennis except that the femoral 
bands are fainter and reduced. Wings the same but the white band 
is wider. 

Described from one female (type) collected in the Santa Rita 
Mountains, Arizona, June 11 (Hubbard and Schwarz). Mr. Schwarz 
states that it must have been taken in Madeira Canyon. 

Type.-— Cat. No. 18365, U.S.N.M. 
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7. APHYCUS lULSYI, AtwapMiM. 

Figs. 7, 38. 

Aphyeui macuMpes Howard (part), Bull. No. 6 (old ser.), U. S. Dept. Agric., 
Bur. Ent., 1885, p. 18. 

Female . — Front and vortex varying from one-fourth longer again 
than wide to twice as long as wide; ocelli in an equilateral triangle, 
the posterior pair one-half to fully their own diameter -from eye mar- 
gin; antennal scrobes shallow and broad, the facial prominenoe but 
slightly elevated; eyes hardly pubescent. Antennal scape about 
twice as long as wide or narrower in smaller specimens, widest at or 
just beyond the middle; pedicel as long as the first three funicle joints 
combined; funicle joints all wider than long, the sixth about twice as 
wide as the first, first three subequal in length and width, the last two 
slightly longer, especially the fifth; club subrectangular, the apex 
truncate or very bluntly rounded, about one-third wider than the last 
funicle joint and as long as the five preceding joints combined. Wings 
not uniformly ciliated, the cilia beneath stigmal vein and on the 
apical fourth of wing heavy and dark colored, those on an intervening, 
narrow, curved band weak and paler colored, the pale band inter- 
rupted, however, on the upper margin of wing; oblique hairless 
streak not reaching the lower margin of wing nor connecting with the 
almost obsolete basal hairless streak. Length: 0.75 to 1.3 mm. 

Upper part of face above the lower comers of eyes, front, vertex, 
and mesonotum dark orange yellow, the anterior margin of the scutum 
sometimes black; rest of face, cheeks, occiput, and venter of abdomen 
sordid yellowish white; the pleura, collar of pronotum, and tegulae 
more creamy white, with a brown dot on each comer of the pronotum, 
and tegulae with their hind margin brown; concealed part of pro- 
notum, the metanotum, propodeum, and dorsum of abdomen blackish 
brown, the lateral margins of the latter sordid yellowish. Antennal 
scape black, with base, apex, and a narrow line on upper margin, more 
indistinct on the inner face, yellowish white; basal half of pedicel, 
first two funicle joints, and dub black; apex of pedicel and last four 
funicle joints yellowish white. Legs sordid yellowish white, the 
tibiae with two subinterrupted, brownish annuli varying somewhat in 
intensity; last joint of tarsi blackish. Wings nearly hyaline, with a 
ciliary infuscation on basal half and at apex, and an intervening, 
narrow, curved, whitish band incomplete on the anterior margin of 
disk; the veins yellowish. 

Male . — Front and vertex about one-third longer again than wide; 
ocelli in a slightly obtuse-angled triangle, the posterior pair about 
their own diameter from eye margin. Antennal scape much nar- 
rower than in female, hardly over one-fourth as wide as long, but 
lower margin rounded; pedicel nearly as long as the first four funicle 
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joints combined; first two funicle joints subequal in length and width, 
but littlewider than long, the following increasingly wider, the sixth 
being about twioe as wide as the first, the fifth noticeably longer than 
the others; club more oval and rounded at apex than in the female, 
about one-fourth wider than preceding joint and as long as the last 
four joints of funicle combined. Wings as in female. Length, 0.7 
to 1.2 mm. 

Coloration similar to the female but the center of occiput is dusky 
or blackish, the black margin of scutum generally more pronounced, 
the center of the scutum sometimes suffused with dusky, and with 
two dusky lines on each side noar the base, the dorsum of the abdomen 
without the pale margins, and the dark parts of antennae more brown- 
ish. The scape, base of pedicel, first one or two funicle joints, and 
club brown to blackish brown; the base, apex, and line on upper mar- 
gin of scape, apex of pedicel, and last four funicle joints yellowish to 
orange yellow. 

Described from one female, twelve males (type, allotype, and para- 
types a to k) reared from Lecanium sp., on Japanese persimmon, 
Millheim, Texas, April 28 to May 12, 1896 (J. H. Krancher); one 
female, one male (paratypes l and m) reared from an unknown host 
on sumach, St. Louis, Missouri, August 28, 1878 (C. V. Riley); five 
females (paratypes o to *) reared from Lecanium, corm Bouch6, 
Ithaca, New York, May 10, 1895 (M. V. Slingerland) ; one female 
(paratype n) reared from Lecanium comi Bouch6 on ash, Guelph, 
Ontario, June 9, 1907 (T. D. Jarvis); one male (paratype t) Lansing, 
Michigan (A. J. Cook) ; and one male (paratype u) South Kirtland, 
Ohio, labeled “A. C. 3524.” 

Type. — Cat. No. 18366, U.S.N.M. 

S. APHYCUS SUBFASCIATUS, new ipedee. 

Figs. C, 39. 

Female. — Front and vertex about twice as long as wide; ocelli in 
an equilateral triangle, the posterior pair nearly their own diameter 
from the eye margin; antennal scrobes shallow and the facial promi- 
nence moderately elevated; eyes with a slight, very short pubescence. 
Antennal scape about one-half as wide as long, widest across the 
middle; pedicel a little longer than the first three funicle joints com- 
bined; funicle joints all subequal in length except the fifth which is 
about one-fourth longer, all distinctly wider than long except the 
fifth, the sixth about twice as wide as the first or second; club sub- 
rectangular, the apex truncate, about one-third wider again than 
tiie preceding joint and as long as the last four funicle joints com- 
bined. Wings as in A. rileyi except that the band of transparent 
efiia is wider and extends entirely across disk of wing. Ovipositor 
barely protruded beyond apex of abdomen. Length, 1.7 mm. 
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Front, vertex, most of occiput, and entire mesonotum pale orange 
yellow; face, cheeks, sides of occiput, collar of pronotum, tegulae, 
almost the entire underparts, the metanotum, propodeum and abdo- 
men paler yellow, with the center of the dorsum of abdomen brownish, 
a brown spot on each side of met&postnotum and propodeum partly 
on each, and the usual brown dots on collar of pronotum and tegulae 
nearly obsolete; concealed part of pronotum blackish. Antennal 
scape black with the base and apex rather broadly and a narrow line 
on upper margin yellowish white; base of pedicel, first two funicle 
joints and a part of the third and club black; apical two-thirds of 
pedicel, last three funicle joints and apex of the third yellowish 
white. Legs yellowish with last joint of the tarsi and two narrow, 
interrupted annuli on all the tibiae blackish. Wings inconspicuously 
dusky on base and apex, with a transverse band at end of stigmal 
vein more transparent, entirely due to character of ciliation; the 
veins pale brownish. 

Male . — Front and vertex about one-half longer again than wide; 
ocelli nearly in an equilateral triangle, the posterior pair fully their 
own diameter from the eye margin. Antennal scape narrower than 
in the female, about one-third as wide as long; pedicel and funicle 
about the same except that the fifth joint of funicle is relatively 
shorter and wider; dub more oval and bluntly rounded at apex, no 
wider than the preceding joint and as long as the last three joints 
combined. Length, 1.5 mm. 

Coloration similar to that of female, but the mesonotum more 
dusky orange especially along the sutures and the sides of the scutum 
paler; center of occiput, the motanotum, propodeum and entire 
dorsum of abdomen nearly pure black; dots on comers of the pronotal 
collar distinct and blackish. Antennae orange yellow with the lower 
half of scape except at base and apex, the base of pedicel and club 
black, and the first funicle joint slightly dusky. Dusky and trans- 
parent bands of wings less distinct. 

Described from six females, two males (type, allotype, and para- 
types a to f) reared from Lecanium cerasifex on elm, Columbus, 
Kansas, May 11-18, 1908 (W. J. Moore), and one female (paratype fir) 
labeled “Oklahoma, 864.” 

Type.— Cat. No. 18367, U.S.N.M. 

9. APHYCUS JOBITSOin Howard. 

Figs. 8, 87. 

Aphyctu johntoni Howard, Proc. U.S. Nat.Mus., vol. 21, 1898, pp. 241, 244. 

Female . — Front and vertex about twice as long as wide; ocelli in 
an acute-angled triangle, the posterior pair about one-fourth their 
own diameter from the eye margin; antennal scrobes shallow and the 
facial promihenoe but slightly elevated; eyes with a very short, fins 
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pubescence. Antennae longer than in allied species, the funiclo 
joints and dub frequently not Collapsing after death; scape about 
twice as long as wide or a little narrower, widest at or beyond the 
middle; pedicel as long as the first three funide joints combined; 
funicle joints of nearly equal length with the fifth and sometimes the 
sixth slightly longer, the first three hardly increasing in width and a 
little wider than long, last three increasing in width so that the sixth 
is about twioe as wide as the first joint, the fourth and sixth and 
sometimes the fifth wider than long; dub subrectangular, truncate 
at apex, no wider than the preceding joint and as long as the last three 
funicle joints combined or a little more, or if collapsing more rounded 
at apex and wider than the last funicle joint. Wings os in A. rileyi 
but the transparent band of cilia may be incomplete also on the 
lower margin of disk. Length, 1.2 to 1.4 mm. 

Front, vertex, and mesonotum dark orange yellow, with dusky 
shadings on the scutellum and a narrow, transverse, blackish line on 
each side of scutum in tho type, but frequently without dusky or 
blackish markings and rarely much brighter orange ydlow in color; 
center of occiput, concealed part of pronotum, the metanotum, 
propodeum and dorsum of abdomen black or blackish, the latter 
with the sides behind tho vibrissae shading into dusky yellowish or 
whitish, sometimes more distinctly so; face, cheeks and underparts 
pale yellowish, with venter of abdomen dusky whitish; collar of 
pronotum and tegulae whitish with the usual brown markings. 
Antennal scape black with the base, apex, and line on upper margin 
narrowly yellowish white; basal half of pedicel, first two funicle 
joints and club black; rest of pedicel and funicle yellowish white, 
with the third funiclo joint sometimes dusky. Logs pale yellowish; 
the anterior femora with a brown spot near apex, the hind femora 
with an obscure streak of brown on outer surface; front tibiae with 
three distinct brown annuli, the third one at apex, middle and hind 
tibiae with two annuli and a brown spot at the knee joint; last joint 
of the tarsi tipped with blackish. Wings with Jaint ciliary banding 
usually as in A. rileyi; the veins pale brownish. 

Male . — Front and vertex one-half longer again than wide; ocelli 
nearly in an equilateral triangle, the space between posterior pair 
slightly greater than distance from either to the anterior ocellus; 
eyes more pubescent than in the female. Antennae nearly as in the 
female except that the scape is much narrower or nearly four times 
longer than wide with the lower margin gently rounded. Length, 
1.25 nun. 

Coloration as in the female except that the sides of abdomen 
behind the vibrissae are narrowly reddish; and the scape of antennae 
black on outer surface with the base, apex and a narrow line on the 
upper margin yellow, entirely yellow on inner face except a black 
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streak along the lower margin, the base of pedicel brownish, the club 
black, rest of pedicel and funide yellow with the first funide joint 
slightly dusky. 

Redescribed from one female (type) reared from Lecamnm on elm, 
Champaign, Illinois, April 29, 1896 (W. G. Johnson), one female, 
one male reared from Lecanium fitchii Signoret, Trenton, Ontario, 
and five females reared from Lecanivm nigrofasdatum Pergande, 
Mount Alto, Pennsylvania, June, 1913 (F. L. Simanton). 

Type. — Cat. No. 6040, U.S.N.M. 

10. APHYCUS COCKERELL! Howard. 

Fig. 9. 

Aphycut cockerelli Howard, Proc. TT.S.Nat.Mus., vol. 21, 1898, pp. 240, 243. 

Female .— Front and vertex twice as long as wide; ocelli in an 
acute-angled triangle, the posterior pair a little over one-half their 
own diameter from the eye margin; antennal scrobes broad and 
shallow, the facial prominence but slightly elevated; eyes barely 
pubescent. Antennal scape about one-half as wide as long, widest 
across the middle; pedicel as long at the first three funicle joints com- 
bined; first two funicle joints slightly wider than long and subequal, 
the next two increasing in width but not in length, the sixth slightly 
longer than the first four, the fifth still more so, both about twice as 
wide as the first joint; club very broadly oval, bluntly rounded or 
subtruncate at apex, about one-fourth widor than the preceding joint 
and a little longer than the last three funicle joints combined. Wings 
with the ciliation not conspicuously darkened yet with a narrow, 
curved band of greater transparency at end of the stigmal vein, which 
attains neither anterior nor the posterior border of the wing; oblique 
hairless streak obliterated above before reaching the stigmal vein, 
interrupted below with the cut-off portion almost connecting with the 
rather distinct basal hairless streak. Length, 1.26 mm. 

Front, vertex, occiput, mesonotum, metanotum, propodeum, and 
dorsum of abdomen’ pale cadmium yellow, purer or brighter yellow 
on the head and brownish on the metanotum, propodeum, and middle 
of the abdomen; face, cheeks, collar of pronotum, tegulae, and entire 
underparts creamy yellowish white, the usual dots on collar and tegu- 
lae obsolete ; concealed part of the pronotum brown. Antennal scape 
except base, apex, and a narrow line on the upper margin, the basal 
third of pedicel, first two funicle joints, and dub black, the rest of 
antenna yellowish white. Legs concolorous with underparts; the 
middle tibiae marked with two minute, brown dots on the outer sur- 
face near base, dots on other tibiae much fainter and nearly obsolete; 
last joint of the tarsi blackish at apex. Wings hyaline, the more 
transparent band hardly visible unless wing is mounted in balsam; 
the veins pale yellowish. 
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Male . — Front and vertex about one and three-fourths times as long 
as wide; ocelli in an equilateral triangle, the posterior pair a little over 
one-half their own diameter from the eye margin. Antennal scape 
hardly more than one-fourth as wide as long, its lower margin slightly 
curved, widest before the middlo and tapering gradually to the apical 
end; pedicel as in the female, rest of antenna broken off in single 
available specimen. Wings uniformly ciliated, showing no trace of 
the ciliary banding. Length, 1.2 mm. 

Coloration nearly as in female, but the upper half of the center of 
occiput, the concealed part of the pronotum, the metanotum, propo- 
deum, and dorsum of abdomen blackish, the latter with the sides 
behind the vibrissae narrowly bright yellow; collar of pronotum and 
the tegulae whitish, the former with a very pale brownish dot on each 
comer, the latter not marked. Antenna as much as known colored 
as in the female, but the pale parts more yellowish. Legs as in female 
except that the tibia! dots are a little heavier. Wings entirely hya- 
line, the veins pale yellowish. 

Redescribod from five females, one male (cotypes) reared from a 
Lecanium on osage orange, Las Cruces, New Mexico (T. D. A. Cock- 
erell). 

Type. — Cat. No. 5038, U.S.N.M. 

11. APHYCUS SIMILIS, new (pacta*. 

Fig. 19. 

Female . — Front and vertex about twice as long as wide; ocelli in 
an acute-angled triangle, the posterior pair about one-half their own 
diameter from the eye margin; eyes with a very fine, sparse pubes- 
cence. Antennal scape one-half as wide as long, widest across the 
middle; pedicel as long as the first three funiclo joints combined ; first 
funido joint a little wider than long, following three of the same length 
as the first but increasingly wider, the fifth about three-fourths longer 
again than the preceding joints, the sixth a little shorter than the fifth 
and fully twice as wide as the first ; club subquadrate, about one-fourth 
longer than wide, very bluntly rounded or subtruncate at apex, nearly 
one-third wider than the last funicle joint and nearly as long as the 
last four preceding joints combined. Wings with a narrow, curved 
band of more transparent cilia at end of stigmal vein, which becomes 
obsolete on the anterior margin of disk; oblique hairless streak reach- 
ing from the stigmal vein about two-thirds of the way across the disk, 
and without a distinct cut-off portion. Length, 0.9 to 1.3 mm. 

Front, vertex, and mesonotum bright orange yellow; face, cheeks, 
occiput, and underparts pale yellow; concealed part of the pronotum, 
a spot on each aide of the metanotum and propodeum situated partly 
on both, and the dorsum of the abdomen brown or blackish brown, the 
lateral margins of the latter from base to apex yellow; collar of prono- 
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turn and tegulae whitish, the former with a small, brown dot on each 
comer, and the posterior margin of the latter slightly brownish. 
Antennal scape, except the base, apex, and a narrow line on the upper 
margin, the basal third of pedicel, first funicle joint, and lower side of 
the second joint and the club black ; rest of antenna yellowish white. 
Legs concolorous with the underparts; middle tibiae with two pair 
of small, brown dots, the front and hind tibiae with two pair of larger, 
nearly confluont, but much paler dots; last joint of all tarsi tipped 
with blackish. Wings hyaline with the more transparent, ciliary 
band described above; the veins pale brownish. 

Described from nine females (type and paratypos atoh) reared from 
a Lecanium on Japanese persimmon, Millheim, Texas, April 24 to May 
12, 1896 (J. H. Krancher) , Insoctary No. 7042°. 

Type.— Cat. No. 18368, U.S.N.M.' 

12. APHYCTJS PHY SOKERMI S. new species. 

Figs. 13. 42. 

Female . . — Front and vertex a little less than twico as long as wide; 
ocelli nearly in an equilateral triangle, the posterior pair usually 
slightly nearer each other than either to the anterior ocellus, and 
about one-half their own diametor from the eye margin; antennal 
aerobes shallow and broad; eyes nearly bare. Antennal scape three 
times as long as wide, widest across the middlo; pedicel nearly as long 
as the first four funicle joints combined; first four funicle joints of 
equal length, increasing very slightly in width, all but the first dis- 
tinctly wider than long, last two joints subequal in length and width, 
decidedly longer and wider than the preceding joints, and over twice 
as wide as the first; club oval in shape, rounded at apex, one-fifth 
wider than last funicle joint and nearly as long as the preceding five 
joints combined. Wings uniformly and densely ciliated; oblique 
hairless streak narrowed above and interrupted below, the cut-off 
portion not connecting with the basal streak. Body more robust 
than in allied species, the abdomen considerably wider than the 
thorax ; ovipositor very slightly protruding. Length, 0.9 to 1.5 mm. 

Front, vertex, and mesonotum dull orange yellow, brighter on the 
head; face, cheeks, and underparts pale lemon yellow, the venter of 
abdomen more gamboge yellow, with a blackish brown infuscation 
on each side of the middle, the center of occiput and the meBOstemum 
also dusky; collar of pronotum whitish with a black dot on each 
comer; tegulae yellowish white and broadly marked with brown on 
outer, apical comer; concealed part of pronotum, the metanotum, 
propodeum, and dorsum of abdomen blackish brown, the latter with 
lateral margins behind the vibriss&e yellowish. Antennal scape 
black with basal third and spot at apex yellowish white; base of 
pedioel, funicle, and basal margin of dub black; apex of pedicel and 
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most of the club lemon yellow. Legs concolorous with the tinder- 
parts, the tarsi more brownish yellow with the tip of the last joint 
blackish; middle tibiae with two broad, interrupted, blackish brown 
annuli, hind tibiae with annuli wider but paler, and on the front' 
pair the annuli are reduced to dusky markings. Wings hyaline, 
the veins pale yellowish brown. 

Females vary in the intensity of the tibial markings, the extent 
of the infuscation on the venter, and in some the yellow streak on 
the sides of the dorsum of abdomen is wider and extends anteriorly 
even to the base of abdomen. 

Mate .— Front and vertex about one-half longer again than wide, 
ocelli in an equilateral triangle. Antennae as in the female, but 
the scape is much narrower and the club is barely wider than th6 
last funicle joint. Length: 0.8 to 1.0 mm. 

Coloration similar to the female, but the black on abdomen is 
often more intense and the yellow on the sides is reduced and some- 
times obsolete; venter may lack the dusky markings, and the meso- 
notum is sometimes tinted with brownish, especially on the middle 
of the scutum and on the scutellum. 

Described from fourteen females, four males (type, allotype, and 
paratypes a to p) reared from Physokermes iimgnicola (Craw), Santa 
Maria, California, April 22-26, 1911, 1912, and November 28 to De- 
cember 11, 1911 (E. C. Wylie). Many additional specimens in 
the author’s collection reared with the above may be considered 
metatypes. 

Type. — Cat. No. 18369, U.S.N.M. 

IS. APHTCUS COQUULBTTZ Howard. 

Fig. 12. 

Aphycus coquttUtti Howard, Proc. U.S.Nat.Mua., vol. 21, 1808, pp. 241, 244. 

Female. — Front and vertex twice as long as wide; ocelli in an 
acute-angled triangle, the posterior pair about one-fourth their own 
diameter from the eye margin; antennal scrobes rather deep and 
narrow and the facial prominence larger and more elevated than 
usually; eyes not pubescent. Antennal scape about one-third as 
wide as long, widest across the middle, the lower margin evenly 
rounded; pedicel a little longer than the first three funicle joints 
combined; first four funicle joints equal in length, the first two 
hardly wider than long, last two joints noticeably longer and wider 
than the preceding, wider than long, the sixth nearly twice as wide 
as the first joint; dub oval, more rounded at apex than at base, 
about one-third wider than the preceding joint and as long as the 
last five funide joints combined. Wings narrow, uniformly ciliated; 
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oblique hairless streak interrupted below with the cut off portion 
connecting with the distinct basal hairless streak. Length: 0.8 nun. 

Front, vertex, and sides of the occiput cadmium yellow; face and 
cheeks paler with a very pale brownish spot on the lower comers of 
the latter; tegulae except the usual brown spot behind, the entire 
underparts and abdomen pale yellowish, the dorsum of the latter 
brownish in the middle; collar of pronotum white with a brown dot 
on each comer; concealed part of the pronotum and occiput, the 
mesonotum, metanotum, and propodeum blackish brown, the 
mesoscutum fading to yellowish narrowly on the sides. Antennal 
scape black with the baso, apex, and line on upper margin broadly 
white; base of pedicel, first four funicle joints, and dub blackish 
brown, the latter becoming yellowish at apex; apex of pedicel and 
last two funicle joints pale yellowish. Legs concolorous with the 
underparts, with two narrow, interrupted brown annuli on the tibiae, 
nearly obsolete on the front pair; apex of last joint of the tarsi dusky. 
Wings hyaline, the veins pale yellowish. 

Redescribed from two females (cotypes), Los Angeles, California 
(D. W. Coquillett). 

One female reared from Pulvi/naria bigeloviae Cockerell, Murray, 
Utah, June 2, 1913 (P. H. Timberlake), differs from cotypes as fol- 
lows: All dark markings more intense or nearly pure black; upper 
part of cheeks and sides of occiput concolorous with front and vertex; 
the spot on lower comers of cheeks next to the mandibles large and 
blackish; sides of the mesoscutum hardly paler; dorsum of abdomen 
very dilute blackish brown, with the sides behind vibrissae pale 
yellowish; venter of abdomen more grey than yellowish and becom- 
ing fuscous at the middle; tibial bands of legs not interrupted and 
blacker. Length: 0.9 mm. 

Type. — Cat. No. 5041, U.S.N.M. 

14. APHYCUS MSLAZTOSTOMATUS, mwapwlM. 

Figs. 18, 63. 

Encyrtus punctipei Balkan (part), Svenak. Vet.-Akad. Handl., vol. 41, 1820, 
p. 871. 

Rncyrtui punctiptt, var. 2°, Neks, Hym. Ichn. affin. Monogr., vol. 2, 1834, p. 202. 

Female . — Front and vortex about one-third longer again than wide; 
ocelli nearly in an equilateral triangle, the posterior pair slightly 
farther apart than either to the anterior ocellus, and about their own 
diameter from the eye margin; antennal scrobes indistinct, the faoe 
bring almost evenly concave with a slight prominence between the 
bases of the antenme; eyes covered with a short but dense pubes* 
oenoe. Antennal scape abput one-half as wide as long, widest across 
the middley-pedicel as long as the first two joints of funicle and one- 
half of the third combined; first four funicle joints subequal in length, 
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the first slightly longer and increasing slightly in width, the last 
two wider than the preceding and longer, the fifth especially longer 
and about as long as wide, the sixth wider than long and about twice 
as wide as the first joint; club oval, rather rounded at apex, about 
one-third wider again than preceding joint and a little longer than 
the last three funicle joints combined. Wings uniformly and densely 
ciliated; oblique hairless streak interrupted below, the cut-off portion 
not reaching posterior margin of wing. Length, 0.7 to 1.5 mm. 

Front, vertex, upper part of face above lower comers of eyes and 
mesonotum deep orange yellow, the latter slightly darker and often 
with a curved, faint blackish line on each side of the base of the 
scutum; face and cheeks yellowish white, with the black of the 
occiput extending broadly on to the lower comers of the cheeks and 
as a narrow brown band entirely across the oral margin of face; 
occiput, except the orange yellow upper rim and yellowish white 
sides above, concealed portion of pronotum, the metanotum, pro- 
podeum, and dorsum of the abdomen dull black, the latter with the 
margins behind the vibrissae white; pronotal collar whitish with a 
brown dot on each comer; tegulao, oxcept for a brown spot on poste- 
rior margin, and the underparts sordid yellowish white, the venter 
of the abdomen dusky in the middle. Antennal scape black with a 
narrow line on upper margin and a roundish spot on lowor, basal 
comer of the outer surface yellowish white; basal third of pedicel, 
first three and a part of fourth funicle joint, and club blackish; rest 
of antenna yellowish white. Legs yellowish white; all tibiae with two 
blackish annuli; and last joint of the tarsi blackish. Wings hyaline, 
the veins pale yellowish. 

Male . — Front and vertex wider than long; ooelli in an obtuse- 
angled triangle, the posterior pair fully their own diameter from the 
eye margin: Antennal scape much narrower than in the female, 
About three times as long as wide; pedicel a trifle shorter than the 
first funicle joint; all funicle joints subequal in length, increasing 
slightly in width, the first distinctly longer than wide, others about 
as wide as long; chib narrow and rather pointed at apex, no wider 
than the preceding joint and a trifle longer than the last two funide 
joints combined; flagellum on the whole long, slender and thickly 
pubesoent. Length, 1.0 to 1.15 mm. 

Vertex, occiput, a greater part of cheeks and lower margin of face, 
concealed part of pronotum, most of notum of thorax and the abdo- 
men inducting venter black or blackish brown, being nearly pure, 
dull black on the notum and shading into yellowish on the sides of 
the scutum; front orange yellow; greater part of faoe, cheeks next to 
the eyes, collar of pronotum, tegulae and underparts of thorax 
yellowish white, the collar having a black dot on each comer, and the 
tegttta a brown spot on the posterior margin. Antennae pale yel- 
10000'— Proc^.M.vol.50-16 88 
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lowish brown, the lower side of scape and apex of pedioel paler. Legs 
and wings as in female. 

Described from fourteen females, eleven males (type, allotype, and 
paratypes a to to) reared from a Lecanium on linden, Ermelunden, 
Sealand, Denmark, June, 1906 (J. P. Kryger). The following mate- 
rial, which may be considered as metatypes, also examined: Many 
specimens of both sexes reared with the above types, preserved in 
alcohol; seven males reared from a Lecanium on oak, Dyrehaven, 
Sealand, Denmark, July 12, 1907 (J. P. Kryger) . Coloration of all 
the above specimens including the types has been modified to some 
extent by long immorsion in alcohol, the face and cheeks especially 
having boen discolored so as to resemble the front with a slight 
pinkish tinge. Also one femalo, one male on "minutien nadeln” with- 
out data, determined by Mayr as A. punctipes, the female having a 
narrow cross band of white on the orange-colored or upper part of 
face; and seven females, seventeen malos reared from Lecanium 
fu8cum (Qmelin) on oak, England, June, 1890 (J. W. Douglas), the 
females having the mesoscutum behind the transverse lines and the 
Bcutellum more dusky than usually. 

Type. — Cat. No. 18371, U.S.N.M. 

15. APHTCUS LOUHSBURYI Howard. 

Fig. 24. 

Aphyctu louruburyi Howard, U.S.Nat.Mua., vol. 21, 1898, pp. 241, 244. 

Female . — Front and vertex apparently (being much shrunken in 
cotypes) nearly three times as long as wide; ocelli in an acute-angled 
triangle, the posterior pair dose to the eye margin; antennal aerobes 
broad and shallow; eyes nearly nonpubescent. Antennal scape 
about one-third as wide as long, widest just beyond the middle; 
pedied as long as the first three funicle joints combined; first four 
funide joints of nearly equal length, wider than long and hardly 
increasing in width, last two joints considerably longer and wider, 
the sixth a trifle longer than the fifth, both a little wider than long; 
dub oval, rounded at apex, about one-third wider than the preceding 
joint and a little longer than the last four funicle joints combined. 
Wings uniformly ciliated; the oblique hairless streak but little 
wider below, interrupted, the cutroff portion separated from the 
basal hairless streak on the posterior margin of wing. Length: 
0.7 mm. 

Front and vertex bright orange yellow; face, cheeks, and under 
parts pale yellowish; mesonotum dusky orange yellow; concealed 
part of tiie occiput and the pronotum, the metanotum, propodeum, 
and dorsum of abdomen brown; collar of pronotum and teguise 
sordid whitish, the former with a minute, blackish dot oh each corn at, 
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the latter with the posterior margin pale brown. Antennal scape 
black with a very narrow line on upper margin, the apex and a broad 
band on the basal third of the lower margin white; base of pedicel, 
first four funide joints and dub black; apical two-thirds of podicd, 
last two funide joints and sometimes the underside of the third and 
fourth joints white. Legs pale yellowish; middle tibiae with a 
pair of distinct, brown dots near base, another pair at the middle, 
and a narrow, brown annulus at the apex; hind tibiae similar, but 
the markings fainter; front tibiae with the apical annulus faint and 
the two pair of dots replaced by a large but faint brownish blotch 
on the anterior or upper surface; last joint of the tarsi faintly black- 
ish. Wings hyaline, the veins palo yellowish. 

Redescribed from three females (cotypes) in poor condition, 
reared from Saisaetia oleae (Bernard), Capo Town, South Africa (C. P. 
Lounsbury). The fourth cotype has been lost by dropping from the 
card point. 

The following material also examined: Sevon females, one male 
reared from the same host, Cape Colony, South Africa (C. P. Louns- 
bury), and two females from the same host and locality (through 
H. S. Smith), California State Insoctary No. 655cp. 

The females differ from the types as follows: Front and vertex 
varying from twice to nearly two and one-half times as long as wide; 
ocelli in an equilateral triangle or nearly so, but in three specimens in 
a more or less acute-angled triangle, tho posterior pair about one- 
fourth their own diameter from eye margin. Ovipositor protruded 
about one-tenth the length of abdomen. Length: 1.4 mm. 

Coloration nearly as in types but the front, vertex, and mesonotum 
uniformly dark orange yellow, but the dark parts nearly black instead 
of brown; dorsum of abdomen with the lateral margins narrowly 
whitish posterior to tho vibrissas half way to the apex, and the 
anterior corners of the basal tergites invaded by the whitish of the 
venter; tibial bands and dots heavier and blackish and with an ad- 
ditional dot at the knee joint. 

Male . — Front and vertex a little less than twice as long as wide; 
ocelli in an equilateral triangle. Antennal scape narrower than in 
the female and the club smaller or no longer than the last three 
funide joints combined. Wings as in the female, but the cut-off 
portion of the oblique hairless streak larger and connecting with a 
branch of the basal hairless streak on the posterior border of wing. 
Length: 1.8 mm. 

Coloration as in the female, except that the front and vertex are 
bright sulphur yellow, with the face and cheeks but slightly paler; 
marginal pale streak on abdomen wider and more yellowish with a 
narrow, more brownish extension reaching the apex. Antenna as in 
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the female, except that the dark parte of the flagellum are brown 
instead of black. 

Type. — Cat. No. 6042, U.S.N.M. 

16. APHYCU8 PtJKCTIPBS (Dtlmaa). 

Encyrtm punctipei Dalman, Svensk. Vct.-Akad. Handl., vol. 41, 1820, p. 164, 
pi. 8, fig. 60. 

Aphycut punelipes Math, Verh. zool.-bot. Gee. Wien, vol. 25, 1876, pp. 696,697. 

Mierotayi punetipet Thomson, Hym. Skand., vol. 4, 1876, p. 168. 

No authentic specimens of this species have been studied, and its 
position in the synoptic table was determined solely from the de- 
scriptions of Dalman and Mayr. Under this name, however, in the 
United States National Museum wore found four distinct species, 
three from Europe determined by Walker and Mayr. Two of theso 
are described in this paper as new under the names of mdanostomatue 
and mayri. The third spocios, also apparently is not punctipes 
(Dalman), and is closely related to lichtensiae Howard from Ceylon. 
The fourth species under this name was determined by Ashmead, and 
the single specimen from South Kirtland, Ohio, has been made a 
paratype of rileyi, new species. It is needless to add that Ashmead’s 
record of pundipes from North America is unreliable. 

17. APHYCUS ALBOPLEURALI8 Aihmetd. 

Fig. 22. 

Aphycui albopleurali* Ashmead, Joum. N. Y. Ent. Soc., vol. 12, 1904, p. 166. 

Female . — Front and vertex one and one-half times longer than 
wide; ocelli in an equilateral triangle, the posterior pair about one- 
fourth their own diameter from the oye margin; eyes nearly smooth, 
but the front and vertex with a sparse pubescence. Antennal scape 
nearly one-half as wide as long, widest across the middle; pedicel as 
• long as the first three funicle joints combined; funicle joints of nearly 
equal length, the last two slightly longer, all wider than long and 
increasing in width so that the sixth is twice as wide as the first; 
olub broadly oval, subtruncate at apex, about one-fourth wider than 
preceding joint and nearly as long as the last four joints of funicle 
combined. Wings uniformly ciliated; oblique hairless streak narrow 
throughout, interrupted below, the cut-off portion small and oon- 
neoting with a branch of the basal streak, the latter extends forward 
on posterior margin to point opposite the stigmal vein. Length: 
1.6 to 1.6 mm. 

Front, vertex, mesonotum, mentanotum, and propodeum bright 
orange yellow; face, cheeks, occiput, and underparts pale yellowish 
white; a blackish oval spot on the concealed part of tide pronotum; 
collar of pronotum and tegulae whitish, the former with a minute, 
pale brownish dot on each corner; dorsum of abdomen brown at the 
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center and base, the margins posterior to the vibrissae broadly yellow 
and anterior to the vibrissae more yellowish brown. Antennal scape 
black, with base, apex and a narrow line on dorsal margin white; 
base of pedicel, first four funicle joints, and club brown, the funicle 
joints paler on the upper side, especially the third and fourth; rest of 
antenna yellowish white. Legs pale yellowish white with the last 
joint of the tarsi brown. Wings hyaline, the veins pale yellowish. 

Male. — Not known. 

Redescribed from four females (two of them cotypes) from Gifu, 
Japan (Y. Nawa). 

Type.— Cat. No. 7176, U.S.N.M. 

18 , APHYCUS KINGI, new apeciet. 

Kg. 6. 

Female . — Front and vertex nearly twice as long as wide; ocelli in 
an equilateral triangle, the posterior pair about one-half their own 
diameter from the eye margin; antennal scrobes broad and shallow, 
the facial prominence but slightly elevated ; eyes nearly bare. An- 
tennal scape about one-half as wido as long, widest across the middle; 
pedicel only a littlo longer than the first two funicle joints combined; 
first four funicle joints subequal in length, the last two longer, the 
first three hardly wider than long, the next three increasing in width 
so that the sixth is about twice as wide as the first; club oval, sub- 
truncate at apex, nearly a third wider again than the preceding joint 
and as long as the last three funicle joints combined. Wings nearly 
uniformly ciliated but a triangular area beneath the lower third of 
the oblique hairless streak with the cilia less dense; oblique hairless 
streak extends uninterrupted from the stigmal vein to the posterior 
margin of wing. Length: 1.0 nun. 

Front, vertex, upper rim of occiput, and mesonotum orange yellow; 
face, cheeks, sides of occiput, and entire underparts sordid yellowish 
white, with the venter of abdomen more dusky; concealed part of* 
occiput and pronotum, the motanotum, propodeum and dorsum of 
abdomen uniformly blackish brown; collar of pronotum and tegulse 
yellowish white, the former with a small brownish dot oh each comer, 
and the posterior third of the latter pale brown. Antennal scape 
black with the extreme base, apex, and a very narrow lino on the 
upper margin yellowish white; pedicel, except the dorsal, apical mar- 
gin, the first two funicle joints, and a part of the third, and club 
blackish brown; rest of antenna yellowish white. Legs uniformly 
yellowish white with the last joint of the tarsi blackish. Wings 
hyaline, the veins pale yellowish. 

• Male. — Not known. ' 
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Described from three females (type and paratypes a and b) wared 
from Pvlvinaria species, Lawrence, Massachusetts, 1889 (Geo. B. 
King), Insectary No. 1844°. 

Type. — Cat. No. 18372, U.S.N.M. 

19. APHYCUS MATO, new species. 

Fig. 17. 

Encyrtut punctipa, var. fi, Damian, Svonsk. Vet.-Akad. Handl., vol. 41, 1820, 
p. 371. 

Encyrtiu hedaraceu* Walker (not Westwood), Ent. Mag., vol. 5, 1838, p. 107. 

Female . — Front and vortex about one and three-fourths times 
as long as wide; ocelli in an equilateral triangle, the posterior pair 
one-half their own diameter from the eyo margin; antennal aerobes 
shallow; front, vertex, and eyes with a sparse, fine pubescence. 
Antennae and wings very nearly as in A. albopleuraUs Aahmead, but 
the dub is proportionately a little wider, and the basal hairless 
streak on posterior margin of wing extends but a short distance be- 
yond the end of the oblique hairless streak. Length: 1.0 to 1.2 mm. 

Front and vertex orange yellow, the mesonotum day yellow; 
face, cheeks, and occiput colored nearly like the front and vertex but 
more pinkish (apparently discolored by immersion in alcohol, in 
life probably paler yellow); underparts pale yellow; concealed part 
of pronotum, the metanotum, propodeum, and dorsum of abdomen 
brownish black, the latter narrowly margined with yellowish-white 
posterior to the vibrissae; collar of pronotum and tegulae whitish 
with the usual pale brown markings. Antennal scape black with 
base, apex, and line on the dorsal margin whitish; base of pedied 
black, apical half yellowish white; first two funide joints and club 
black, third funide joint brown, and the last three yellowish white. 
Legs concolorous with the underparts, unmarked except that the 
middle and hind tibiae have a brown dot at the knee joint, and the 
*last joint of the tarsi blackish, wings hyaline, the veins pale brownish. 

Male . — Front and vertex but little longer than wide; ocelli in a 
right-angled triangle, the posterior pair about one-fourth their own 
diameter from the eye margin. Antennae nearly as in the female, 
the prindpal difference being that the scape is only about one-third 
as wide as long. Length: 0.8 to 1.1 mm. 

Front orange yellow, the vertex blackish across the posterior 
ocelli; face, cheeks, and sides of the mesoscutum pale yellowish, a 
vertical brown band on cheeks descending nearly to the mandibles; 
most of the oedput, concealed part of the pronotum, the mesonotum 
except the rides of mesoscutum, and the rest of the upper parts 
brownish black, the dorsum of abdomen having a wide yellow margins 
posterior to the vibrissae; collar of pronotum and tegulae whitish 
marked with pale brown in the usual manner. Antennae brown, the 
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scape with a longitudinal, more blackish stripe through middle of the 
outer surface, the base and the dorsal, inner margin yellowish white, 
the pedicel becoming yellowish white on upper side at apex. Legs as 
in the female except that the tibiae have a faint dusky shading on 
their outer surface. Wings hyaline, the veins pale brownish. 

Described from nineteen females, seven males (type, allotype, and 
paratypes a to a;) reared from Lecanium coryli (Linnaeus), Dyrehaven, 
Sealand, Denmark, June, 1906 (J. P. Krvger). The following meta- 
types also examined: Four females swept from grass, Gentofte, 
July 13, 1905; six females, five males reared from a Lecanium on 
linden, Dyrehaven, June 16, 1906; and two females, one male reared 
from the same host, Ermclunden, June, 1906, all localities in Sea- 
land, Denmark (J. P. Kryger). Also one female, one male badly 
broken, labeled “Germany” and determined by Mayr as A. punctifies. 

The synonymy given above can be verified only by the examina- 
tion of material in the European collections, but is presumably cor- 
rect. Walker’s description of hederaceus agrees fairly well with the 
male of this species. 

Type.— Cat. No. 18373, U.S.N.M. 

20. APHYCUS UCHTKNSIAE Howard. * 

Kgs. 14, 41. 

Aphycut lichUntiae Howard, Pro<:. U. 6. Nat. Mus., vol. 18, 1896, p. 640. 

Female . — Front and vertex about three times as long as wide; 
ocelli in a very acute-angled triangle, the posterior pair dose to 
eye margin; antennal scrobes shallow and broad; front and vertex 
thickly pubescent, the eyes with a short, sparse pile. Antennal 
scape about one-third as wide as long, widest just beyond the middle; 
pedicel a trifle longer than the first three funicle joints combined; 
first four funicle joints of nearly equal length, tho fifth about twice 
as long, the Bixth somewhat shorter than the fifth, all wider than 
long except the fifth and increasing gradually in width distad; club 
oval, rounded at apex, about one-third wider than the preceding 
joint and as long as the last four joints of funicle combined. Wings 
uniformly and densely ciliated; oblique hairless streak narrowed 
above and not nearly reaching the stigmal vein, interrupted below 
with the cut-off portion widely separated from the posterior margin 
of wing. Length: 1.2 mm. 

Front and vertex bright orange yellow; face and cheeks pale rose 
color (this coloration undoubtedly due to immersion in alcohol at 
some former time, the original color probably some shade of yellow 
paler than vertex or notum), a narrow streak: of blackish brown on 
lower comers of cheeks continued across the oral margin of face; 
mesonotum pale orange yellow with a transverse blackish brown line 
on each side of the base of the scutum; concealed part of occiput 
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and pronotum, the posterior half of metanotum, propodeum, and 
doreum of abdomen blackish brown, the margins of the latter behind 
the vibrissae sordid creamy white; collar of pronotum, tegulae, and 
entire under parts sordid whitish, the collar with a blackish brown 
dot on each comer, and the tegulae with a pale brown spot on the 
middle of the posterior margin; metascutum orange brown, and a 
narrow line on the anterior margin of the metapostnotum whitish. 
Antennal scape blackish brown, the inner surface with a narrow, 
yellowish white line on the dorsal margin including base and apex 
and nearly interrupted just beyond the middle, outer surface the 
same but the apex mor'e broadly yellowish white and a streak of 
the same color on the lower margin near base; base of pedicel and 
club blackish brown; first four funicle joints brownish, last two and 
apdx of pedicel yellowish white. Legs pale yellowish, all tibiae with 
three blackish brown, rather broad annuli, the third band at apex 
and on the hind pair reduced to a spot on tho outer surface, the 
middle and hind tibiae with an additional dot on outer surface 
at tho knee joint; last joint of the tarsi blackish. Wings hyaline, 
but the dense dilation imparts a slight duskiness; the veins pale 
yellowish. 

Male. — Front and vortex two and one-half times as long as wide; 
ocelli in an atute-anglod triangle, tho posterior pair nearly touching 
the eye margin. Antennal scape about four times as long as wide, 
widest across the middle, the lower margin slightly rounded; pedicel 
a little shorter than the first three funiclo joints combined; first four 
funicle joints of equal length and increasing slightly in width, last 
two somewhat longer and wider, all noticeably wider than long 
except the first; dub oval and rather pointed at apex, hardly wider 
than tho last funicle joint and about as long as tho last four preceding 
joints combined. Length: 1.1 mm. 

Coloration s imil ar to that of the female, but the posterior half of 
vertex brown and the mesonotum dusky in the middle, sometimes 
almost the entire scutellum and the scutum behind the transverse, 
lines dusky, the lateral streaks on the dorsum of the abdomen shorter 
and more yellowish. Antennae paler, the scape yellowish, with the 
dorsal and ventral margins narrowly brown; hase of pedicel and dub 
brown; first five funicle joints pale brown, becoming pale distad, the 
sixth joint and apical half of pedicd ydlowish. 

Redescribed from five females, three males (co types), reared from 
Lichtensia spedes, Punduloya, Ceylon (E. E. Green), Insectary No. 
60O9 01 . 

Type.—Ctt. No. 3259, U.S.NAL 
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21. APHTCTJ8 BUSTI, SMW (peek*. 

Female . — Front and vertex about twice as long as wide; ocelli in 
an acute-angled triangle, the posterior pair about one-half their own 
diameter from the eye margin; eyes almost without pubescence. 
Antennal scape about ono-thlrd as wide as long, widest across the 
middle; pedicel as long as the first three funicle joints combined; 
funicle joints all wider than long, increasing gradually in width so 
that the sixth is about twice as wide as the first, the first four of equal 
length, the last two about one-fourth longer than the preceding; 
club oval, obtusely rounded at apex, about one-fourth wider than 
the preceding joint and as long as the last four funicle joints com- 
bined. Wings uniformly ciliated; oblique hairless Btreak widened 
below and extending nearly to the posterior margin of disk, with a 
barely cut-off portion connecting with a branch of the basal hairless 
streak. Ovipositor protruded slightly, or about one-tenth the length 
of abdomen. Length, 1.2 to 1.3 mm. 

Front, vertex, and mesonotum rather deep orange yellow; rest of 
the head and body nearly uniformly pale sulphur yellow; concealed 
part of the pronotum hardly with a trace of blackish in typo, but 
with a blackish band in the throe para types; dorsum of abdomen with 
a basal, inconspicuous pale brownish cross band. Antennal scape 
black with base, apex, and line on dorsal margin yellowish white; 
pedicel brown with the lower side except at base whitish; first four 
funicle joints brown, the last two yellowish white; dub blackish 
brown. Legs uniformly pale yellowish, with the last joint of the 
tarsi tipped with blackish. Wings hyaline, the veins pole yellowish. 

Male . — Front and vertex somewhat less than twice as long as wide; 
ocelli in an equilateral triangle, the posterior pair about one-third 
their own diameter from the eye margin. Antenna much as in female, 
but scape narrower, varying from a little less than one-third to one- 
fourth as wide as long; pedicel a little shorter, about equal to the 
first two funicle joints and one-half of the third combined; dub 
smaller, tapering from the base to the rounded apex, no wider than 
the preceding joint and as long as the last three funide joints com- 
bined. Wings as in female. Length, 0.8 to 1.2 mm. 

Coloration nearly as in the female, the concealed part of the 
pronotum blackish and the dorsum of abdomen nearly uniformly pale 
yellow. Antennal scape colored as in female, but the flagellum 
nearly uniformly pale brownish, the underside of the pedicel paler 
or yellowish. Legs and wings as in the female. 

Described from four females, six males (type, allotype, and para- 
types a to h) reared from Pvivinaria species on sweet potato, Sudan a, 
Piura, Peru, February 23 to March 6, 1912 (E. W. Bust), all mounted 
in balsam. Received from Messrs. C. H. T. Townsend and E. W. 
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Rust under their number 35° 3h, and one female and male returned 
(paratypes g and h). 

Type. — Cat. No. 18374, U.S.N.M. 

22. APHTCU8 PTJLVINABIAE Bond 

Figs. 15, 23 43. 

Apkyeut pulvinariae Howard Rep. Ent., U. 8. Dept. Agric., 1881, p. 865. 

Female . — Front and vertex about twice to two and one-fourth 
times as long as wide; ocelli in an acute-angled triangle, the posterior 
pair about one-fourth to one-half their own diameter from the eye 
margin; antennal scrobes shallow and rather broad; eyes moderately 
to rather thickly pubescent, the pile very short and fine. Antennal 
scape varying from somewhat less than one-half to about one-third as 
wide as long, widest near the middle and usually a little wider than 
the dub; pedicd about as long as the first three funide joints' com- 
bined; first four funide joints subequal in length, the last two 
a little longer, first three hardly wider than long, the succeeding 
joints increasingly wider, the sixth about twice as wide as the first; 
dub oval, bluntly rounded at apex, about one=-fourth wider than the 
last funide joint and as long as the last four combined. Wings uni- 
formly ciliated; oblique hairless streak narrowed above and inter- 
rupted bdow, the cut-off portion indistinctly connecting with the 
basal hairless streak. Length, 0.75 to 1.1 mm. 

Front, vertex and mesonotum orange yellow; face, cheeks, upper 
rim and sides of occiput, collar of pronotum, tegulae and underparts 
pale yellowish, the collar with a blackish brown dot on each comer, 
and the tegulae with a pale brown spot on the posterior margin; con- 
cealed part of the ocdput and pronotum, the metanotum, propodeum, 
and dorsum of abdomen brown to blackish brown, the sides of the 
latter narrowly to broadly pale ydlowish, or the metanotum, propo- 
deum, dorsum of abdomen and most of the occiput may vary to 
entirely yellowish. Antennal scape black with the base and apex 
more or less broadly and a narrow line on the dorsal margin white; 
base of pedicel, first two to four funide joints and dub black or 
blackish brown, the apex of dub often paler or even yellowish; 
rest of antenna yellowish white. Legs pale yellowish; tibiae with 
twd pairs of dots near base and at middle, or with only the basal pair, 
rardy with none, the dots when present varying from brown to 
blackish; tip of the last joint of the tarsi blackish. Wings hyaline, 
the veins pale brownish. 

Male. — Front and vertex about one-half longer again than wide; 
ocelli in an equilateral triangle or nearly so. Antennae much as in 
the female, but the scape narrower, hardly expanded in the middle, 
about four times longer than wide, and the dub smaller or about as 
long as the last three funide joints. Length, 0.5 to 0.8 mm. 




ho. 2180. REVISION OF TEE OENTJS APH7CUS — TIMBERLAKE. 619 

Coloration as in female, but the metanotum and dorsum of abdo- 
men usually blacker and varying only in the width of the marginal 
yellow streak on the abdomen; tibiae dotted in all specimens exam- 
ined but in some more faintly. Antennae brown, the scape darker 
with base and apex pale or whitish, apex of pedicel yellowish, and the 
sixth funide joint rarely paler. 

RedeBcribed from the following material: Two females (cotypes) 
reared from Pulvimria iritis (Linnaeus), Davenport, Iowa (J. D. 
Putnam) ; six females, three males, Fort Assinniboine, Montana, April 
25, 1890 (H. -G. Hubbard); six females, two moles, reared from 
Pvhrimria on plum, Florence, South Carolina, or Fayetteville, North 
Carolina (notes not indicating which place), May 21-26, 1894, Insec- 
tary No. 6222°; one female, four males, reared from Lecanium on 
wild goose plum, Charlottesville, Virginia, May 16-20, 1890 (C. H. 
Hedges); six females, one male, reared from Lecanium fletcheri Cock- 
erell, Ottawa, Canada, Juno 25, 1895 and 1896 (James Fletcher); one 
female, one male, reared from Lecanium on plum, Wooster, Ohio, 
June 22, 1895 (F. M. Webster); three females, Jacksonville, Florida 
(W. H. Ashmead), two of them erroneously labeled as types of 
Aphycus ann/ulipes (Ashmead), Cat. No. 4751, U.S.N.M., the third 
labeled cotype; nine females, five males, reared from Lecanium on 
Japanese persimmon, Millhoim, Texas, April 24-28, 1896 (J. H. 
Birancher); three females reared from Pulvinaria acericola (Walsh 
and Riley), Mount Alto, Pennsylvania, July 1, 1913 (F. L. Simanton); 
three females reared from the same host, Agricultural College, Missis- 
sippi (G. W. Herrick) ; two females reared from Pulvinaria species, 
Lawrence, Massachusetts, 1889 (Geo. B. Bang); four females, one 
male, reared from Lecanium cerasifex Fitch, College Station, Texas 
(C. E. Sanborn); one female, Myrtle, Georgia, May, 1906 (A. A. 
Girault) ; one male reared from Lecanium species, St. Anthonys Park, 
Minnesota (F. L. Washburn) ; four females, one male, reared from 
Lecanium comi Bouch6 on ash, Guelph, Ontario, June 9, 1907 (T. D. 
Jarvis); five females reared from Lecanium on sycamore, Columbus, 
Ohio, June 2, 1905 (E. C. Colton) ; five females, three males, reared 
from Lecanium comi BouchS and a Pulvinaria on willow, Columbus, 
Ohio, May 20, 1906 (R. W. Haraed) ; one female, one male, Salem, 
Ohio; two females, one male, reared from Lecanium cerasifex Fit$h, 
Columbus, Kansas, May 11, 1903 (W. J. Moore); and three males 
reared from Pulvimria vitis (Linnaeus) on box elder, Salt Lake City, 
Utah, August 3-10, 1913 (P. H. Timberlake). The third cotype has 
apparently been lost. 

Type. — Cat. No. 2611, U.S.N.M. 
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23. APHYCUS CLAVIOER, new 

Fig». 25, 44. 

Female . — Front and vertex a little over twice as long as wide; 
ocelli in an acuto-angled triangle, the posterior pair about one-fourth 
their own diameter from the eye margin; eyes with a fine, short 
pubescence. Antennal scape about two and one-half times longer 
than wide, widest just beyond the middle and a little narrower than 
the club; pedicel as long as the first three funicle joints combined; 
funicle joints two to five of equal length, the first a trifle longer and 
the sixth but little longer than the first, *all increasing gradually in 
width so that the sixth is nearly twice as wide as the first, and all 
but the first wider than long; club oval, rounded at apex, nearly 
twice as wide as the last funiclo joint and a little longer than the 
five preceding joints combined. Wings uniformly ciliated; oblique 
hairless streak narrowed above and almost obliterated on the lower 
half, the cut-off portion being very small and widely separated both 
from the upper portion and from the posterior margin of wing. 
Length, 0.8 mm. 

Front, vertex, and mesonotum orange yellow; face, cheeks, and 
entire underparts sordid pale yellowish; collar of pronotum and togu- 
lae whitish, the former with the blackish dot on each corner connect- 
ing with the blackish coloration on the concealed part of the prono- 
tum, the tegulae unmarked; concealed part of occiput and pronotum 
blackish brown; metanotum, propodeum, and dorsum of abdomen 
brown, the latter with the lateral margins yellowish, especially behind 
the vibrissae. Antennal scape black with the base and apex yellow- 
ish white; basal half of pedicel black, the apex orange yellow; firet 
three funicle joints blackish brown, the last three orange yellow; club 
black, shading into orange yellow on the apical half. Legs pale 
yellowish, with the last joint of the tarsi brownish. Wings hyaline, 
the veins pale yellowish. 

Male . — Front and vertex about one-half longer again than wide; 
ocelli in an equilateral triangle, the posterior pair about one-fourth 
their own diameter from the eye margin. Antennal scape hardly 
expanded below, about three times as long as wide; pedicel as long 
as Jhe first four funicle joints combined; first five funicle joints sub- 
equal in length, the sixth considerably longer, all increasing slightly 
in width so that the sixth is. about one-third wider again than the 
first and all wider than long; club oval, rather pointed at apex, 
about one-third wider than the preceding joint and nearly as long as 
the funicle. Wings have the oblique hairless streak more prominent 
than in the female, the cut-off portion being of usual siae but not 
reaching the posterior margin of wing. Length, 0.7 mm. 
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Front orange yellow shading into brownish black on vertex; occi- 
put, most of cheeks, and entire upper ports of thorax and abdomen, 
including the pronotal collar, brownish black; face and underparts 
sordid yellowish; tegulae yellowish at base and blackish brown on 
the posterior half. Antennal scape palo yellowish, with the dorsal 
and ventral margins except at base pale brown; pedicel brown, with 
the apex yellowish; funicle and club uniformly brown. Legs and 
wings as in the female. 

Described from two females, one male (type, allotype, and para- 
type), Auckland, New Zealand. This species is most closely related 
to atbertx Howard. * 

Type.— Gat. No. 18375, U.S.N.M. 

24. APHYCUS MACUUPBS Howard. 

Fig. 16. 

Aphycus maculipcs Howard, Bull. No. 5, old aer., U. 8. Dept. Agile., Bur. Ent., 

1886, p. 18. 

Aphyctu flaviceps Howard, Proc. U. S. Nat. Mus., vol. 21, 1898, pp. 241, 246. 

Female . — Front and vertex about two and one-half times longer 
than wide; ocelli in an acute-angled triangle, the posterior pair about 
one-half to nearly their own diameter from the eye margin; antennal 
scrobes rather deep and the facial prominence well developed; front 
and vertex with rather abundant long pile, the eyes sparsely to 
thickly pubescent, the pile very short and fine. Antennal scape 
nearly one-half as wide as long, widest across the middle; 'pedicel as 
long as the first three funicle joints combined; first four funicle joints 
of nearly equal length, the fifth one-third longer and the sixth a 
little shorter than the fifth, the first three about as long as wide, tho 
fourth and sixth wider than long, the fifth longer than wide, the last 
not quite twice as wide as the first; club oval, rounded at apex, 
somewhat wider than the last funicle joint and a little longer than 
the last three combined. Wings uniformly ciliated; oblique hairless 
streak narrowed above and interrupted below, the cut-off portion 
small, round, and connecting with a branch of the basal hairless 
streak which extends forward on the posterior margin of wing to the 
angulation opposite the stigmal vein. Length, 0.9 to 1.4 mm. 

Front, vertex and meeonotum bright orange yellow; face, cheeks 
and occiput sulphur yellow, the center of occiput dusky; underparts 
entirely pale straw yellow; collar of pronotum and tegulae sordid 
white, the former with a black dot on each comer and the latter with 
a brown spot on the posterior margin; concealed part of the pronotum, 
most of the metapostnotum, the propodeum and dorsum of abdomen 
blackish br own , the lateral margin of the latter paler and changing to 
a straw yellow streak behind the vibrissae; almost the entire metascu- 
tum and the anterior margin of the metapostnotum sulphur yellow; 
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in one specimen, however, the motanotum, propodeum and dorsum of 
abdomen are almost entirely yellowish with but a slight trace of 
brown. Antennal scape black with apex, base and a narrow line on 
inner surface of dorsal margin white; pedicel blackish brown whitish 
only on upper, apical corner; first two funiclo joints, most of the third 
and a part of the fourth blackish brown, the dark coloration gradually 
fading to the yellowish white of the lost two joints ; club black. Legs 
pale yellowish, the tarsi more brownish yellow with the tip of the last 
joint blackish; tibiae with two pair of brown dots and an additional 
dot at the knee joint, most distinct on the middle legs and nearly 
obsolete on the front pair. Wings hyaliite, the veins pale yellowish. 

Male. — Structure of hoad and wings as in female, but the ocelli 
being larger tho posterior pair come closer to the eye margin. Anten- 
nal scape about one-fourth as wido as long; pedicel as long as the first 
two and one-half of the third funicle joint; first four funiclo joints of 
equal length, the last two suboquol and a little longer than the pre- 
ceding, first three hardly wider than long, the last throe more dis- 
tinctly transverse, the sixth about twice as wide as the first; dub 
oval, obtusdy rounded at apex, hardly wider than the preceding joint 
and as long as the last three funicle joints combined. Length, 0.8 to 

I. 1 mm. 

Coloration nearly as in female, but the front sulphur yellow instead 
of orange; band on occiput abovo the neck blackish; pale streak on 
sides of abdomen a little wider, deeper yellow and more distinctly 
endosing the vibrissal plate. Antennal scape with the white more 
extensive, leaving an oval black spot on the expanded portion; pediod 
funicle and club nearly uniformly brown, the apex of podicol whitish 
and the last two funicle joints slightly paler. Wings and legs as in 
the female, but the tibial dots are paler. 

Redescribed from the following material: Two females, one male 
(cotypes, the second male type apparently lost) , reared from Lecanivm 
species on Quercus aquatica, Bluffton, South Carolina, May 7, 1883 (Dr. 

J. H. Mellichamp) ; three males (cotypes of A. JUmceps Howard, 
U.S.N.M., Cat. No. 5049, two of them badly broken), reared from a 
Lecanium species, Champaign, Illinois (W. G. Johnson) ; one female 
reared from Coccus hesperidum Linnaeus, Nuevo Laredo, Mexico, 
January 4, 1895, Insectary No. 2326° and another female without data 
but probably reared with the preceding. 

Type. — Cat. No. 2644, U.S.N.M. 

35. APHTCUS CAUTOBmeUS Htwtrt. 

Pig. 21. 

Aphyeut ealtfomicui Howard, Proc. U. S. Nat. Mu*., vol. 21, 1808, pp. 241, 848. 

Female .— Front and vertex about twice as long as wide; ocelli in an 
acute-angled triangle, the lateral j»air about one-fourth their own diam- 
eter from the eye margin; antennal scrobes broad and shallow, eyes 
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with a moderately thick but fine, short pubescence. Antennal scape 
about two and one-fourth times longer than wide, widest across the 
middle; pedicel as long as the first four funicle joints combined; first 
four funicle joints subequal in length and wider than long, the last 
two considerably longer, the fifth nearly twice as long as the preceding, 
all joints gradually increasing in width so that the sixth is nearly 
twice as wide as the first; club oval, obliquely rounded at apex, one- 
third wider than the preceding joint hnd about as long as the last 
five funiclo joints combined. Wings uniformly ciliated; oblique 
hairless streak narrowed above and interrupted below, the cut-off 
portion more or less connecting with a branch of the basal hairless 
streak. Length: 0.7 to 0.9 mm. 

Front, vertex and mesonotum orange yellow; face and cheoks paler 
yellow, the latter with a largo blackish brown blotch next to the 
mandibles and connecting with the dark coloration of tho occiput; 
tegulae and undorparts sordid yellowish whito, the former with a 
brown spot on the posterior margin and tho venter of abdomen dusky 
in the middle; collar of pronotum whitish with a blackish brown dot 
on each comer; concealed part of occiput and pronotum, the metano- 
tum, propodeum and dorsum of abdomen blackish brown, the latter 
fading to yellowish white on the sides behind the vibrissae. Antennal 
scape black with base, apex and a narrow line on doreal margin yellow- 
ish white; base of podicel, first throe or four funicle joints and club 
blackish; rest of antenna yellowish white. Legs pale yellowish white, 
the tibiae with two narrow, interrupted blackish brown annuli nearly 
obsolete on tho front pair, and the last joint, of the tarsi tipped with 
blackish. Wmgs hyaline, tho veins pale brownish. 

Malt. — Not known. It is probable, howevor, that oregonensis will 
prove to be the malo of this species. 

Redescribed from two females (cotypes) reared from a Lecanium 
on Adenostorm fadculalum, Alameda County, California, June, 1887 
(A. Koebele), Koebele’s No. 252°; and two females rearod from 
Ltcanium comi Bouch6, Santa Rosa, California, June 15, 1908 (E. M. 
Ehrhom). The following Eastern specimens hardly differ and must 
be considered to belong here, at least until the Bpecies is better known 
from larger series: One female, Oakland, Maryland, July 12; and one 
female reared from Lecarvmm nigrofasciatvm Pergande, Harrisburg, 
Pennsylvania, October 22, 1909 (P. R. Myers), Myers’ No. 269. 

Type. — Cat. No. 5043, U.S.N.M. 
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' 26. APHYCUS Al f WULIPE S (AshatMd). 

Coccophagm $ annulipes Abhmead, Can. Ent., vol. 14, 1882, p. 37. 

Aphycu* annulipes Howard, Bull. No. 5, old ser., U. S. Dept. Agric., Bur. Ent., 
1885, pp. 19, 41. 

Female . — Front and vertex about twice as long as wide; ocelli in 
an acute-angled triangle, the posterior pair nearly their own diameter 
from the eye margin; front, vertex and eyes nearly free from pubes- 
cence. Antennal scape about dne-half as wide as long; pedicel as long 
as the first three funide joints combined; funicle joints as far as can 
bo made out all short and transverse, the Bixth about twice as wide as 
the first and apparently hardly longer; club nearly as wide as long 
(after collapsing), rounded at apex, about one-fourth wider than the 
preceding joint and half as long as the funicle; antenna as a whole 
unusually short. Wings of type broken off and lost. Length, 1.2 
mm. (estimated). 

Front, vertex, and mesonotum bright orange yellow; face, cheeks, 
occiput, and underparts yellowish white; concealed part of prono- 
tum, metapostnotum, and dorsum of abdomen (latter according to 
original description) brownish black; collar of pronotum and tegulae 
whitish, the former with a brown dot on each comer, the latter not 
marked. Antennal scape black with the dorsal margin and the base 
and apex more broadly white; base of pedicel and club black; first 
two funicle joints brownish, last four joints and apical half of pedicel 
yellowish white. Legs yellowish white; tibiae with two narrow, pale 
brown annuli, subinterrupted on the front pair, and broken into 
two dote on the middle pair (hind tibiae broken off) ; middle femora 
with faint brownish dots arranged nearly as on tho middle tibiae; 
last joint of the tarsi tipped with blackish. Wings originally de- 
scribed as hyaline, the veins pale yellowish. 

Redescribed from one female (cotype) reared from a Lecardum on 
Quercus aquatica, Jacksonville, Florida, April 17, 1881 (W. H. Ash- 
mead). The second cotype female not found. 

Two other females, Jacksonville, Florida, are labeled as types of 
annulipee under U.S.N.M. Cat. No. 4751, but must be later speci- 
mens and belong to piilvinariae Howard. A third female from tho 
same locality, erroneously labeled cotype, is also pvlwnariae. 

Type. — Cat. No. 1477, U.S.N.M. 

27. APHYCUS OAXACAB Hmri. 

Aphycu* oaxacae Howabd, Proc. U. S. Nat. Mu*, vol. 21, 1898, pp. 241, 246. 

Female . — Front and vertex as wide as long; ocelli in a right-angled 
triangle, the posterior pair about one-third of their own diameter 
from the eye margin; antennal scrobes deep and narrow, uniting 
above and together, forming a notch in the anterior margin of the 
front, the facial prominence well elevated; pubescenoe slight on both 
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front and eyes. Antennal scape hardly flattened, slender, reaching 
just to the level of the front and vertex; pedicel of the usual length; 
first funide joint a little longer than wide, the rest of antenna broken 
off. Wings uniformly ciliated ; oblique hairless streak narrow, inter- 
rupted below, the cut-off portion largo and separated from posterior 
margin of disk; basal hairless streak extending halfway from the 
point opposito the end of the oblique streak to the angulation. Ovi- 
positor protruded about one-fifth the length of abdomen. Length, 
1.3 mm., exclusive of the ovipositor. 

Front, vertex, and mesonotum brownish orange yellow shading 
into black on the anterior margin of the mesoscutum; face and a nar- 
row band on the upper part of the cheeks next to the eye margin 
creamy white; a transverse band on upper part of face above the 
lower comers of the eyes, a lunate mark between bases of the an- 
tennae, lower two-thirds of cheeks with a narrow line across oral 
margin of the face, and the occiput black; concealed part of pro- 
notum, the metanotum, propodeum, and abdomen black, the venter 
of the latter with a wide submarginal streak of whitish on each side; 
pleura and sternum of thorax yellowish white, with the mesostemum 
and a rather narrow band across the middle of mesopleura brown; 
collar of pronotum and tegulae whitish, the former with a large, black 
dot on each comer almost connecting with the black of the center, 
the latter with the posterior margin brown. Antennal scapo black, 
with a whitish dot above at apex and a rather narrow, whitish, ob- 
lique band near base; base of pedicel black, the apical third whitish; 
funicle and club originally described as dark brown. Legs yellowish 
white; tibiae with two rather wide, complete brown annuli, indistinct 
on the front pair and with an additional dot at the knee joint; middle 
tibiae with a third band at the apex, but the knee joint hardly marked ; 
hind tibiae with an additional dot at the knee joint and the addi- 
tional apical band indistinct. Exposed part of ovipositor brown. 
Wings hyaline, the veins pale brownish. 

Redescribed from one female (type) collected at Oaxaca, Mexico 
(A. Koebele). 

Type. — Cat. No. 5047, U.S.N.M. 

28. APHTCUS CBROPLA8TIS Howud. 

Fig. 80. 

Aphycu* ceroplastis Howard, Bull. No. 5, old ser., TJ. 8. Dept. Agile., Bur. Eat., 
1885, p. 18. 

Female . — Front and vertex about one-half longer again than wide; 
ocelli nearly in an equilateral triangle, the posterior pair about one- 
half their own diameter from the eye margin; antennal aerobes 
rather deep and narrow; eyes nearly smooth. Antennal scape flat- 
10«00°— Proc.N.M.vol.50— 10 40 
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toned on underside, five times longer than. wide; pedicel nearly as 
long as the first two and one-half of the third funide joint; first two 
and last two funide joints nearly equal in length, the third notice- 
ably longer and the fourth a little shorter, the first two about as 
long as wide, the third longer than wide and the last three wider than 
long, all increasing gradually in width so that the sixth is about 
twice as wide as the first; dub oval, rounded at apex, one-third wider 
again than the preceding joint and as long as the last three and one- 
half of the third funide joint combined. Wings uniformly ciliated; 
oblique hairless streak widened but not interrupted bdow and con- 
necting with a branch of the basal streak. Ovipositor protruded 
about one-sixth the length of abdomen. Length: 1.1 to 1.4 mm., 
exdusive of ovipositor. 

Head gamboge yellow with the upper half of the center of occiput 
blackish brown and the cheeks with a broad, oblique, pale brown 
band across the middle; concealed part of pronotum, the metanotum, 
propodeum and most of the dorsum of abdomen blackish brown, the 
base and sides of the latter anterior to the vibrissac gamboge yellow; 
collar of pronotum whitish with a blackish brown dot on each comer 
almost aways connecting with the brown of the center; mesonotum 
gamboge yellow with the anterior margin of the scutum and the 
entire scutellum blackish brown, or the middle of scutum and the 
axillae also brown shading into the yellow of the sides; most of meso- 
pleura, the metapleura and venter of abdomen brown to blackish 
brown; anterior margin of mesoplcura and propleura gamboge yel- 
low; prepectal plates and tegulae yellowish white, the latter brown- 
ish on the apical margin. Antennae pale brown, the scape shading 
into yellowish at base and apex and with a darker brown streak on 
outer surface of apical half; pedicel yellowish at apex and the last 
two funide joints more or less yellowish; club darker brown but paler 
at apex. Legs gamboge yellow with the tip of the last joint of the 
tarsi blackish. Wings nearly hyaline but marked with a very faint, 
roundish doud beneath stigmal vein reaching* about half way to the 
posterior margin of disk; veins pale yellowish. Exsertod part of 
ovipositor gamboge yellow, shading into brownish at apex. 

Male . — Front and vertex about one-fourth longer again than wide; 
ocelli in an equilateral triangle, the posterior pair nearly their own 
diameter from the eye margin. Antennae nearly as in the. female, 
but slightly shorter and less robust, the dub narrower, hardly wider 
than the preceding joint and about as long as the last three funide 
joints combined. Length: 0.9 mm. 

Upper parts black, induding vertex of head, upper half of occiput 
and all of pronotum except the narrow, white collar, the lateral 
margin of. the mesocutum shading into yellowish; front yellow; faoe, 
lower part of cheeks next to mandibles and lower half of the oodput 
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paler yellow; upper half of cheeks and sides of the head pale brown; 
propleura, prepectal plates and anterior margin of the mesopleura 
pale yellow; rest of mesopleura and the metapleura brown; venter 
of abdomen dusky yellowish. Antenna almost uniformly brown, 
the apical third of pedicel whitish. Legs and wingB as in the female. 

Redescribed from eight females, one male (cotypes) reared from 
Ceroplastea species on Artemisia, Silver City, New Mexico, March, 1879 
(H. H. Rusby); two females reared from Geroplastes irregularis 
Cockerell, Mesilla Park, New Mexico, October 16, 1896 (C. H. T. 
Townsend) ; and one female from Mesilla Park, New Mexico, March 
16 (T. D. A. Cockerell). The remaining four females and one male 
from the type series are apparently lost. 

Type. — Cat. No. 2643, U.S.N.M. 

29. APHTCUS MEXICANUS Howard. 

Figs. 32, 49. 

Aphycus mexicama Howard, Proc. U. 8. Nat. Mus., vol 21, 1898, pp. 241, 247. 

Female : — Front and vertex about two and one-half times longer 
than wide; ocelli in an acute-angled triangle, the posterior pair 
about one-fourth their own diameter from the eye margin; antennal 
scrobes broad and rather deep; eyes rather thickly pubescent -with 
a short, fine pile. Antennal scape flattened on the underside, but 
not expanded, about five times longer than wide; pedicel a little 
longer than the first two funicle joints combined; first funide joint 
small, about one-half as long as tho second and as long as wide, the 
second, fourth, and fifth subequal in length and a little longer than 
the third and sixth, all increasing gradually in width so that the 
last is about twice as wide as the first but only the last distinctly 
wider than long, the second being longer than wide; club oval, 
obtusely rounded at apex, about one-fourth wider again than the 
preceding joint and a little longer than the last throe funicle joints 
combined. Wings uniformly ciliatod; oblique hairless streak nar- 
rowed above and interrupted below, the cut-off portion connecting 
with a rather indistinct branch of the basal hairless streak; stigmal 
vein longer and slenderer than usually. Ovipositor protruded about 
one-fourth the length of abdomen. Length: 1.4 to 1.5 mm., exclu- 
sive of ovipositor. 

Front, vertex and mesonotum dull oraiyge yellow; face, cheeks, 
and underparts varying to cadmium yellow with the upper part of 
face usually lemon yellow; center of occiput dusky; ooncealed part 
of pronotum, the motanotum to a more or less degree, propodeum 
and dorsum of abdomen blackish brown, the lateral and apical mar- 
gins of the latter cadium yellow posterior to the vibriasae; collar of 
pronotum dirty white with a blackish dot on each comer; propleura, 
prepectal plates and tegulae yellowish white, the latter brown on 
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the posterior margin. Antennal scape yellow on the inner side, 
black on upper margin and the outer surface except at base and apex 
and with an indistinct, median, longitudinal yellowish streak; basal 
two-thirds of pedicel And club black, both shading into yellowish 
at apex; first four funicle joints blackish brown, the fifth dusky at 
base, last two joints otherwise yellow. Legs concolorous with under- 
parts, the tip of last joint of tho tarsi blackish. Exserted portion 
of ovipositor cadmium yellow but becoming dusky at apex; wings 
hyaline, the vtrina pale yellowish. 

Male . — Front and vertex nearly twice as long as wide; ocelli in 
a slightly acute-angled triangle; the posterior pair dose to the eye 
margin. Antennae much as in the female, but the first funido joint 
more than half as long as the second, the socond, third, and fourth 
joints subequal in length, the last two a little longer, and the dub a 
little narrower than in the female and more tapering toward the apex. 
Length: 0.9 mm. 

Face, cheeks, and front dull orange yellow approaching cadmium 
yellow; vertex, occiput, and upper parts of thorax and abdomen dull 
black; collar of pronotum narrowly whitish with a black dot on each 
comer uniting below with the black of tho concealed portion; moso- 
scutum slightly yellowish on each side dose to the tegul»; togulm 
pale yellowish with their posterior margin brown; under side of tho- 
rax cadmium ydlow, the venter of abdomen blackish brown. Anten- 
nal scape brown on the upper side, yellowish below; podicel brown 
with apex yellowish; funicle and dub nearly uniformly brown. Legs 
and wings as in the female. 

• Redescribed from nineteen females, five males (cotypes) reared 
from Ceroplastes species, Mexico City, Mexico (C. H. T. Townsend), and 
two females (cotypes) reared from Ceroplastes cirripediformia Corn- 
stock, Baton Rouge, Louisiana, December 25, 1897 (H. A. Morgan). 
In reference to the name and larger series Mexico City should be con- 
sidered tho type locality. 

Type. — Cat. No. 5050, U.S.N.M. 

♦ 

30. AFHYCU8 SRUPTOR Htwafft. 

Fig*. 81, 60. 

Aphyeut eruptor Howard, Bep.'Ent., U. 6. Dept. Agric., 1881, p. 364, pi. 28, 
fig. 6. 

Female . — Front and Vertex about two and one-half times longer 
than wide; ocelli in an acute-angled triangle, the posterior pair about 
one-half their own diameter from the eye margin; antennal aerobes 
rather shallow and broad; eyes with a very fine, sparse pubescence. 
Antennal scape flattened below but not expanded, about five times 
longer than wide; pedied as long as the first two and one-half of the 
third funicle joint; first funicle joint small and roundish, a little wider 
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than long, following joints longer with the second and sixth a little 
shorter than the others, all increasing gradually in width so that the 
last is twice as wide as the first joint, but only the sixth is considerably 
wider than long; club oval, rounded at apex, about one-third wider 
than the preceding joint and as long as the last three funicle joints 
combined. Wings as in mexicanus. Ovipositor protruded about one- 
fifth the length of abdomen, length: 1.1 mm., exclusive of ovi- 
positor. 

Front and vertex brownish orange yellow; face, cheeks, occiput, 
and entiro underparts dull gamboge yellow; upper side of thorax and 
abdomen bright cadmium yellow, with a brown spot on each side of 
the propodoum and the apical half of the abdomen more gamboge 
yellow; concealed part of pronotum black; collar of pronotum, pre- 
pectal plates, and tegulse whitish, the collar with a small blackish dot 
on each corner, and the tegulte brownish on the posterior margin. 
Antennae in general concolorous with the face, the scape with a longi- 
tudinal brown streak on upper margin of the outer surface, the base 
of pedicel brown, the first three funicle joints dilute brownish, fading 
gradually into the pure yellowish of the last threo joints, dub black 
but becoming ydlowish brown at apex. Legs concolorous with the 
underparts, the tip of last joint of the tarsi blackish. Exserted part 
of ovipositor gamboge yellow. Wings hyaline, the veins palo yel- 
lowish. 

Male . — Front and vertex about one and two thirds times longer 
than wide; ocelli in a less acute-angled triangle than in the female, 
the posterior pair about one-fourth their own diameter from the eye 
mar g in. Antennae nearly as in the female, but the first three funicle 
joints more roundish, the funicle as a whole and the club more 
slender. Length: 1.0 mm. 

Front, vertex, and uppor rim of occiput orange yellow with a brown- 
ish spot between the posterior ocelli; face, cheeks, and most of the 
underparts, including the venter of abdomen, gamboge yellow, the 
prepectal plates and upper anterior part of the mesopleura more 
lemon yellow; upper conoealed part of occiput and pronotum, most 
of mesonotum, metanotum, propodeum, and dorsum of abdomen 
brownish black, the mososcutum fading into gamboge yellow on the 
sides next to tho tegulse, and marginsaof the scutellum and part of 
metanotum brownish yellow; collar of pronotum and tegulse yellow- 
ish white, the former with a black dot on each comer, the latter with 
the posterior margin blackish brown. Antennal scape and pedicel 
yellowish brown, marked with darker brown as in the female; flagel- 
lum brown, fading into .yellowish on the last two funicle joints and 
at apex of dub. Legs and wings as in the female. 

Described from five females, three males reared from Ceroplasies 
sp., Fort Myers, Florida, July 23 to August 1, 1907 (E. A. Back), 
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Morrill, Nos. 2006 and 2007 ; and one male (metatype and erroneously 
labeled with type No. 2609, U.S.N.M.), collected in northern Vir- 
ginia, June, 1879 (Th. Pergande). The latter specimen is in poor 
condition, but agrees as far as preserved with the males from Florida. 
The type female and male could not be found, but the insect de- 
scribed above agrees fairly well with Howard’s description, and ap- 
parently the only reason to doubt the identification lies in the fact 
that the types were reared from a Lecanium instead of a Ceroplastea. 

Type-locality . — Fort George, Florida. 

Type. — Cat. No. 2609, U.S.N.M. 

31. APHYCUS STOMACHOSUS GiiaolL 

Figs. 29, 46. 

Aphyeut itomachonu Girault, Psyche, vol. 16, 1909, p. 77. 

Aphyeus Jlaviceps Kino (not Howard), Can. Ent., vol. 81, 1899, p. 141. 

Female . — Front and vertex about one-half longer again than wide; 
ocelli in a slightly acute-angled triangle, the posterior pair about 
their own diameter from the eye margin; antennal scrobes broad and 
shallow, facial prominence not much elevated; eyes with a sparse, 
extremely short, fine pubescence. Antennal scape flattened and a 
little wider at the middle, about three times longer than greatest 
width; pedicel as long as the first three funide joints combined; 
first three funicle joints subequal in length and width and about as 
long as wide, the last three increasingly wider and more transverse, 
and the last two also slightly longer than the preceding, the sixth not 
quite twice as wide as the first; club oval, obtusely rounded at apex, 
about one-third wider again than the preceding joint, and nearly as 
long as the last five funicle joints combined. Wings uniformly 
ciliated; oblique hairless streak narrowed above and interrupted 
below, the cut-off portion separated from the posterior margin of 
disk and from the basal hairless streak. Ovipositor slightly pro- 
truded. Length: 0.7 to 1.2 mm. 

General color deep bright orange yellow, most vivid on the front, 
vertex, and mesonotum; face, cheeks, and underparts a little paler; 
collar of pronotum concolorous with a black dot on each corner; 
occiput entirely orange yellow, but the pronotum has a narrow black- 
ish transverse band on the ^concealed portion; tegulae yellowish 
white, with their posterior margin blackish brown; prepectal plates 
paler than rest of pleura or yellowish white; metanotum, propodeum, 
and most of the dorsum of abdomen more or less brownish. An- 
temuB concolorous with the face; scape with a small spot of brownish 
at the middle, on dorsal margin; first four funicle joints brownish 
and base of club blackish brown. Legs a little paler yellow than 
underparts, the tip of the last joint of the tarsi blackish. Wings 
hyaline, tfie veins pale brownish. 
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Male . — Front and vertex about one-fourth longer than wide; 
ocelli in an equilateral triangle or nearly so, the posterior pair about 
their own diameter from the eye margin. Antennae very nearly 
as in the female, but the club slenderer, more truncate at apex, and 
as long as the last four joints combined. Length: 0.7 to 1.2 mm. 

Coloration as in the female, but the face, cheeks, and undorparts 
docidedly paler than notum or chrome yellow, the prepectal plates 
concolorous with the rest of pleura; metanotum, propodoum, and 
central part of the dorsum of abdomen darker brown. Antennal 
scape and pedicel as in the female, but the funicle and dub pale 
brown with the sixth funicle joint sometimes a little paler. 

Redescribed from four females (cotypes) reared from Lecanium 
nigrofasciatum Pergande, Carbondale, Illinois, June, 1908 (A. A. 
Girault); two males from the same host, Lawrence, Massachusetts, 
February 11, 1899 (Geo. B. King) ; two females, one male reared from 
same host, February 5, 1897, Insectary No. 472°; two females, 
Salem, Ohio, September, 1903; and a large series of both soxes reared 
from the same Lecanvum, Mount Alto, Pennsylvania, during May 
and June, 1913 (F. L. Simanton), Quainbance No. 6130. 

Type.— Cat. No. 11997, U.S.N.M. 

32. APHYCUS XRIOCOCCI, new (pacta. 

Female. — Front and vortex three times longer than wide; ocelli in 
a strongly acute-angled triangle, the posterior pair almost touching 
eye margin and about their own diameter apart; antennal scrobes 
broad and shallow; eyes nonpubescent. Antennal scape strongly 
flattened but not expanded below, the lower margin gently curved, 
a little over four times as long as wide; pedicel as long as the first 
three and one-half of the fourth funide joint combined; first three 
funide joints equal in length, tho fourth slightly longer, the last two 
oqual and a little longer than the fourth, all increasing gradually and 
slightly in width distad, the sixth about one-half wider again than 
the first; the first three a little wider than long, the sixth considerably 
so, but the fourth and fifth about as long as wide; club elongate oval, 
tapering distad, and slightly obliquely truncate at apex, one-third 
wider again than the preceding joint and as long as the last five 
funicle joints combined. Wings uniformly ciliated; oblique hairless 
streak not reaching to the stigmal vein and interrupted below, tho 
Bmall cut-off portion well separated from the posterior margin of 
disk and from the basal streak; the latter reaching nearly to the 
angulation or to a point opposite the end of the stigmal vein. Ovi- 
positor protruded about one-eighth the length of the abdomen. 
Length: 0.9 mm., exclusive of ovipositor. 

Front, most of occiput, face, and cheekB pale chrome yellow, be- 
coming whitish at the oral margin, and a very narrow blackish line 
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on the cheeka at roots of mandibles; vertex pale clay yellow; center 
of occiput dilute blackish; concealed part of pronotum, the meta- 
notum, propodeum, and dorsum of abdomen brownish black, the lat- 
eral and apical margin of the latter broadly white; meeonotum dark 
brown shading into clay yellow on the lateral margin of the scutum 
and scutellum and on the axillae; collar of pronotum, tegulae, and 
underparts ivory white, the collar of pronotum with a blackish dot 
on each comer, the tegulae brownish on their posterior margin, and 
the venter of abdomen dusky in the center. Antennae black with 
the basal and apical third of scape, the apical half of pedicel and 
last three funicle joints white. Legs white, with the tarei more 
yellowish and apex of the last joint blackish; tibiae with two rather 
wide, subinterrupted blackish annuli, fainter on the front pair and 
with an additional dot at apex and at knee joint of the middle and 
hind pair. Wings hyaline, the veins pale brownish. Exserted part 
of ovipositor yellowish becoming blackish at apex. 

Male . — Not known. 

Described from two females (type and paratype) reared from 
Eriococcua howardi Ehrhorn on Quercus utdhensie, Salt Lake City, 
Utah, July 4-6, 1914 (P. H. Timberlake). 

Type. — Cab. No. 19121, U.S.N.M. 

33. APHTCUS BBUHHBUS Howud. 

Aphycut brumeuM Howard, Bull. No. 5, old ser., U. S. Dept. Agrie., Bur. Ent., 
1886, p. 17. 

The type and only known specimen of this species could not be 
found. As it was reared from a Diaspine host, Avlacaspis rosae 
(Bouch6) it can hardly be a true Aphycus and will probably prove 
to belong to Coecidencyrtus Ashmead. The type locality is Vine- 
land, New Jersey. 

Type. — Cat. No. 2642, U.S.N.M. 

34. APHTCUS HITCNS Kmrduaofl. 

Aphiciu nitem Kouedumoft, Rev. Bum d’Ent., vol. 12, 1012, p. 834, fig. 7. 

This species has not been seen by tho writer. It was reared from 
Eriococem greeni Newstead at the Poltava Experiment Station, 
Russia. 

35. APHTOCS HXDKSACEUS (Wwtwwd). 

Bncyrtiu htderaeeus Westwood, Philos. Mag., ser. 3, vol. 10, 1887, p. 441. 

Encyrtutfulvyfron$ Walker, Ent. Mag., vol. 6, 1838, p. 100. 

Aphyeut heitraaut Mayr, Verb, aool.-bot. Gea. Wien, 1876, pp. 686, 606. 

Specimens of this species also have not been seen and tho synonymy 
is taken from Mayr. 
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tt. APHYCUB ALBKKTI Howard. 

Figs. 27, 48. 

Aphycut alberti Howabd, Proc. IT. S. Nat. Mug., vol. 21, 1898, pp. 241, 247. 

Aphycut flavue Howard (part), Proc. U. S. Nat. Mus., vol. 21, 1898, p. 241. 

Aphycut sp. near coquilletti Timberlake, Joum. Econ. Ent., vol. 6, 1913, p. 294. 

Female. — Front and vertex about three times longer than wide; 
ocelli in an acute-angled triangle, the posterior pair about one-fourth 
their own diameter from the eye margin; antennal scrobes broad and 
rather deep; eyes with an abundant but short, fino pubescence. 
Antennal scape flattened but not expanded below, a little less than 
four times as long as wide, widest on the apical half ; pedical about as 
long as the first three funicle joints combined; first four funicle joints 
subequal in length, the last two about one-third longer, all increasing 
slightly in width so that the sixth is about ono-third wider again than 
the first; club oval, rounded at apex, nearly twioe as wide as the pre- 
ceding joint and as long as tho last five funicle joints combined. 
Wings uniformly ciliated ; oblique hairless streak narrow throughout 
and interrupted below, the cut-off portion separated from the pos- 
terior margin of disk. Length, 0.7 to 0.9 mm. 

Front, vertex and upper parts of thorax and abdomen brownish 
orange yellow, the head brighter, the propodeum and center of abdo- 
men more brownish; face, cheeks, occiput excepting a hlack spot on 
each side above the neck, and underparts paler or more cadmium 
yellow, the cheeks sometimes faintly tinted with brown next to the 
occiput; concealed part of pronotum with two small blackish brown 
spots, and tho posterior margin of the collar whitish with a blackish 
dot on each comer; tegulae concolorous with underparts with their 
posterior margin brownish. Antennae concolorous with face, with a 
large blackish spot on lower side of the apical half of scape appearing 
on both outer and inner surface, basal half *and two-thirds of pedicel 
and club respectively and first four funicle joints black or blackish. 
Legs ooncolorous with underparts with the tip of the last joint cf 
tarsi blackish. Wings hyaline, tho voins pale yellowish. 

Male . — Front and vortex about twice as long as wide; ocelli in 
'an acute-angled triangle, the posterior pair one-half their own diam- 
eter from the eye margin. Antennae nearly as in the female, but the 
scape is narrower or linear and the club smaller. Length, 0.5 mm. 

Front brownish orange yellow; most of vertex, the occiput and 
upper part of thorax and abdomen brownish black sometimes varying 
to Mown, with the sides of mesoscutum and axillae, and lateral mar- 
gins of the abdomen at the vibrissae narrowly brownish orange yellow; 
face, cheeks and underparts as in the female except that the venter 
of abdomen is more or less brownish or brownish orange yellow. 
Antennal scape and pedicel colored as in female but the funicle and 
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dub entirely blackish brown darkest on the dub. Legs and wings as 
in the female. 

Redescribed from one female, one male (ootypes) reared from 
Coccus hesperidum Linnaeus, Sydney, New South Wales (A. Koebele); 
three females, two males, from same host, Los Angeles County, Cali- 
fornia, April (A. Koebele), and seven females, two males with the 
same data but reared in August, Koebele’s number 160°; one female 
from same host, Avalon, Catalina Island, California, September 12, 
1912 (P. H. Timberlake); five females, four males from same host, 
Carpentaria, California, July 12 to August 27, 1911 (P. H. Timberlake) ; 
and a series of both sexes reared from the same host in reproduction 
experiments with females from Carpentaria. 

The Koebele specimens from Los Angeles County woro determined 
by Howard as jlavus and constitute the California record for jlavus 
in his 1898 paper. 

Type. — Cat. No. 5051, U.S.N.M. 

37. APHYCUS PHTUPPIAE UuttUl. 

Aphxctu philippiae Mabtwjj, Boll. Portid Lab., vol. 2, 1908, pp. 236, 245— Mam, 
Boll. Partid Lab., vol. 8, 1908, p. 100, fig. 8. 

This species has not been seen by the writer. It was reared from 
FUippia oleae (Costa), Catanzara and Gizzeria, Calabria, Italy, and 
from a Lecanium, Novara, Sicily. 

38. APHYCUS FLAVUS Howard. 

Figs. 26, 47. 

Apkycux flaws Howard, Rep. Ent., U. S. Dept. Agric., 1881, p. 365. 

Female . — Front and vertex about twice as long as wide; ocelli in 
an acute-angled triangle, the posterior pair close to the eye margin; 
eyes nearly nonpubescent. Antennal scape flattened and narrow, 
about four times as long as wide, widest near the middle; pedicel a 
little longer than the first three funicle joints combined; first five 
funicle joints of nearly equal length, the sixth slightly longer, the 
last four increasing gradually in width so that the sixth is about 
twice as wide as the first, and all wider than long except the first two, 
which are about as long as wide; club oval, slightly pointed at apex, 
a little wider than the last funicle joint, and nearly as long as the 
last five funicle joints combined. Wings uniformly ciliated; oblique 
hairless streak widened and interrupted below, the cut-off portion 
separated from the posterior margin of disk and from the basal 
hairless streak. Length, 0.7 to 1.2 mm. 

Front, vertex, and upper surface of body bright orange yellow, the 
propodeum and dorsum of abdomen sometimes slightly brownish; 
face, cheeks, and underparts similar but paler yellow; collar of pro- 
notum and' tegulae pale yellowish with a blackish dot on each comer 
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oj the former, and the posterior margin of the latter brown; center 
of occiput usually yellow, sometimes blackish; the concealed part of 
pronotum either yellow or blackish. Antennae concolorous with 
face, with a small spot on upper margin of outer surface of scape 
near apex, base of pedicel, first three funicle joints and basal half of 
club brownish or blackish. Logs concolorous with underparts, with 
apex of the last joint of tarsi blackish. Wings hyaline, the veins pale 
yellowish. 

Male . — Nearly like the female but the front and vertex a little 
wider and the antenna more slender. Length, 0.6 to 1.0 mm. 

Coloration as in the female except that tho metanotum, propodeum, 
and dorsum of abdomen are dark brown with tho lateral margins of 
the latter yellow. Antennae as in female except that tho whole 
flagellum may be uniformly brown. 

Redescribed from the following material: One female, Jackson- 
ville, Florida (W. H. Aslimead) ; one fomale reared from Tourney eUa 
liriodendri (Grnclin), Crescent City, Florida, March 18, 1895 (H. G. 
Hubbard) ; one female from the same host, Molino, Florida, May 25, 
1894 (S. S. Harvey) ; four males from same host, Laurel, Maryland, 
June 11, 1912 (E. R. Sasscer); two females, five males reared from 
Tachardia on Acacia, San Diego, Texas, July 12, 1896 (E. A. Schwarz) ; 
one female, one male roared from Tachardia species on “Huajillo” 
with no locality given; three females, one male reared from Puhnnaria 
pyriformis Cockerell, Port-of-Spain, Trinidad (P. Lachmere-Guppy) ; 
one female reared from Coccus hesperidum, Linnaeus, Lima, Peru, 
December 21, 1909 (C. H. T. Townsend), Townsend No. 140° 3a; a 
large series of both sexes roared from Pulvinaria species on sweet 
potato, Sullana, Piura, Peru, during February and March, 1912 (E. W. 
Rust), received from Messrs. Townsend and Rust under No. 35° 3a; 
one female, one male reared from Saisaetia oleae (Bernard), Palermo, 
Sicily, received from H. S. Smith under California State Insectary 
No. 7205 and d. 

The type female of this species from Palatka, Florida, colhld not 
be found. It was supposed to have boen reared from Lepidosaphes 
beckii (Newman), but the record is undoubtedly erroneous. 

There are slight but apparently constant differences in coloration 
in material from different localities which are probably duo to local 
variation and not of specifio value. The females from Trinidad 
have the face, cheeks, underparts of thorax, and the abdomen bril- 
liant chrome lemon without dark markings on the bonoealed part of 
the occiput and pronotum. The material from Peru varies from 
bright orange to a little paler and there is a small transverse blackish 
spot on the concealed part of the pronotum. The males also differ 
in having but a slight brownish infuscation in the center of the 
dorsum of abdomen. 

IVpe.— *Cat. No. 2610, U.S.N.M. 
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30. APHYCUS LUTEOLUS, new qwelM. » 

Figs. 28, 45. 

Aphyau flaws Quayle (not Howard), Bull. 214, Cal. Agrir. Exp. Stat., 1911, 
p. 470, figs. 28, 30.— Quayle and Rust, Bull. 223, Cal. Agric. Exp. Stat., 
1911, pp. 190, 194, figs. 14, 18. 

Aphycut species near flavut Timhkrlakk, Joum. Eton. Eat., vol. 0, 1913, p. 294. 

Female . — Front and vertex twice as long as wide; ocelli in an 
acute-angled triangle, the posterior pair about their own diametor 
from the eye margin; antennal aerobes rather deep and distinct; 
pubescence of eyes sparse and extremely short and fine. Antennal 
scape flattened but not expanded, very nearly linear with the lower 
margin slightly curved, about four times longer than wide; pedicel 
about as long as the first three funide joints combined; firet five 
funide joints subequal in length, the sixth slightly longer, all grad- 
ually increasing in width so that the sixth is twice as wide as the 
first and all wider than long with the first two less distinctly so; 
club oval, rather pointed at apex, about one third wider again than 
the last funide joint and as long as the last five preceding joints 
combined. Wings uniformly ciliated ; oblique hairless streak widened 
and interrupetd below, the cut off portion uniting with a distinct 
branch of the basal hairless streak. Length: 0.7 to 1.1 mm. 

General color above pale clay yellow, the front and vertex some- 
what more orange yellow; face, cheeks, and underparts brighter 
yellow or nearly chrome lemon; concealed part of pronotum, a dot 
on each comer of collar, posterior margin of tegulae and the sutures 
of mesonotum to a more or loss degree blackish brown; collar of 
pronotum and tegulae otherwise yellowish white; metanotum, 
propodeum and most of the basal half of dorsum of abdomen dilute 
blackish brown. Antennae concolorous with the face, with a large 
spot on scape near apex above, base of pedicel on upper side, first 
three funide joints and lower side of fourth, and basal half of club 
blackish. Legs concolorouB with the underparts with the apex 
of last joint of tarsi blackish. Wings hyaline, the veins pale yellow- 
ish. 

Male . — Front and vertex about one-half longer again than wide; 
ocelli in a slightly acute-angled triangle, the posterior pair about 
their own diameter from the eye margin. Antennae as in female 
but a little slenderer. Length: 0.7 to 0.8 mm. 

Coloration as in the female except for the following details : Front 
and vertex chrome lemon and concolorous with face and cheeks; 
dorsum of abdomen with the dark markings more extensive and 
deeper, often entirely blackish brown except on lateral margins 
posterior to the vibrissae; the flagellum of antennae entirely blackish 
brown. ■ 
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Described from six females, two males (type, allotype, and para- 
types a to f) reared from Coccus hesperidum Linnaeus, Santa Paula, 
California, August 16-28, 1912; one female, three males (paratypes 
g to j) from same host, Whittier, California, April 21, 1911; four 
females (paratypes k to n) from samo host, Carpentoria, California, 
September 20-22, 1912; two females (paratypes o and p) from 
same host, Sacramento, California, November 22, 1912; one female 
(paratype q) reared from Saissctia olcac (Bernard), Chula Vista, Cali- 
fornia, September 5, 1912; and one fomalo (paratype r) from the 
latter host, Sweetwator Dam, California, September 10, 1912 (P. H. 
Timberlake). Additional specimens in the writer’s collection from 
most of the above localities may bo considered as motatypes; also 
throe females, two males reared from Coccus dtricola Campbell, 
Claremont, California, July 10-17, 1912 and 1913 (R. E. Campbell). 

Type.— C&t. No. 18377, U.S.N.M. 

40. APHYCUS OREGONENSIS Howard. 

Fig. 64. 

Aphyc us oregonensu Howard, I’roo. U. 8. Nat. Mua., vol. 21, 1898, pp. 241, 246. 

Male. — Front and vortex nearly twice as long as wide and ocelli in 
an acute-angled trianglo (in tho largest go type) or front and vertex only 
about one-half longer again than wide and ocelli in an dtjuilatoral tri- 
angle or nearly so (in rest of cotypos, which are considerably smaller) ; 
posterior ocelli about one-half their own diameter from the eye 
margin; antennal scrobes broad and shallow; eyes with a fine, delicate 
pubescence. Antennal scape flattened and but slightly expanded, 
widest just beyond tho middle, nearly four times longer than wide; 
podicel as long as first two and one-half of tho third funicle joint; 
first four funicle joints of equal length, the last two longer, the sixth a 
little longer than the fifth, firBt joint about as long as wide, the follow- 
ing increasingly wider, the last nearly twice as wide as the first; club 
oval, rounded at apex, hardly wider than the preceding joint and as 
long as the last four funicle joints combined. Wings uniformly 
ciliated; oblique hairless streak widened and interrupted below, the 
large out-off portion uniting with an indistinct branch of the basal 
hairless streak. Length, 0.9 to 1.2 mm. 

Front, vertex, and mesonotum dull orango yellow; face, cheeks, 
occiput, and under parts yellowish white, the cheeks with a large 
brownish spot next to the mandibles, and the center of occiput above 
the neck dusky; conoealed part of. pronotum, anterior margin of 
mesoscutum, most of metanotum, propodeum, and dorsum of abdo- 
men brownish blaok; collar of pronotum and tegulae whitish, the for- 
mer with a blackish dot on each comer, the latter with their posterior 
margin pale brown; sutures of mesonotum lined with blackish and 
the mesosoutellum slightly brownish. Antennal scape blackish 
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with a wide yellowish band on dorsal margin of inner surface, and 
base and apex yellowish on outer surface; pedicel brownish yellow 
on outer side and blackish on inner surface; funide and club brown, 
with the last two funicle joints slightly paler. Logs pale yellowish; 
tibiae with two broad brown annuli at the base and noar middle, 
fainter and narrower on hind pair and still fainter on front pair; last 
joint of the tarsi tipped with blackish. Wings hyaline, the veins 
pale yellowish. 

Female. — Not known. 

Redescribed from eight males (six of thorn cotypes) roared from a 
Pvlvinaria on Riles, Aumesville, Oregon, February 1-17, 1890 
(F. S. Mattison). This species will presumably prove to be the male 
sex of calif arnicas Howard. 

Type.— -Cat. No. 5048, U.S.N.M. 

41. APHYCUS AMOENUS Howard. 

Aphyeus amoenus Howard, Joum. Linn. Soc. Lond., Zool., vol. 26, 1896, p. 150. 

The type of this species was not accessible for study and no other 
specimens were examined. Judging from the description it is 
closely related to rusti described from Poru but considerably darker 
in coloration. It was described from a single male collected at Bal- 
thazar, Grenada (H. H. Smith). 

Type. — In the British Museum. 

42. APHTCUS IMMACULATUS Howard. 

Aphyeus immaadatus Howard, Insect Life, vol. 6, 1894, p. 236, fig. 11. 

Tho type, a single male mounted on a slide, was not found in the 
United States National Museum, and no other specimens are known. 
The species is apparently similar to alberti Howard but distinct, 
judging from the description and figure. It was supposed to have 
been reared from Chrysomphalus aurantii (Maskell), but if it is a true 
Aphyeus, the record is undoubtedly erroneous. 

Type. — Cat. No. 1474, U.S.N.M. 

43. APHYCUS HOW AUDI CtetonU. 

Aphyeus houardi Cockerell, Can. Ent., vol. 30, 1898, p. 276. 

The single type specimen of this species in the United States 
National Museum is so badly damaged that its relationship with the 
other species considered in this paper could not be determined, and 
it consequently was not included in the synoptio table. It should, 
however, be easily reoognized by its bright scarlet coloration, which 
is unique. It was reared from Eriococcus tinsleyi Cockerell at 
Mesilla Park, New Mexico. 

2Vpe.-<!at.No. 19181, U.S.N.M. 
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EXPLANATION OP PLATES. 

Plats 26 . 

Antennae of female. 


Fig. 1. Aphycus fusdpennis. 

2* A. schwarzi 

3. Aenasioidea pulchella. 

4. Ac. kermicola. 

6. Aphycus hingi. 

6. A . subfasciatus. 

7 . A . rileyi. 

8. A.johnsoni. 

Plate 27. 

Antennae of female. 

Fig. 9. A. cockerclli. 

10. A. lecanii . 

11 . A. maculipcnnis. 

12. A. coquillet ti. 

13. A. physokcrmis. 

14. A. lichtensiae. 

15. A. prdvinariae. 

16. A. maculipes. 

Plate 28. 

Antennae of female. 

Fig. 17. A. mayri. 

18. A. melanostomatus. 

19. A. similis. 

20. Amonowfea tenuicornis. 

21. Aphycus calif omicuB. 

22. A. albopleuralis . 

23. A. pulvinariae. 

24. A. lounsburyi. 

Flate 29. 

Antennae of female 

Fig. 25. A. claviger. 

26. A. flams. 

27. A. alberti. 

28. A. luteolus. 

29. A. BtomachosuB. 

80. A. e eroplastis. 

31. A. eraptor. 

82. A. memconui. 

83. Aptyeopns austraHensis. 

84. Pseudaphycus angelicas, 

35. Pseudoooccobius tsrryi. 
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Pune SO. 

Antennae of male. 

Fig. 36. Aphyeut maeulimnit. 

37. A.johntoni. 

38. A. rileyi. 

30. A. tubfatcialut. 

40. A. leeanii. 

41. A. lichtmiae. 

42. A. phytohemi*. 

43. A. pvlmanat. 

44. A. claviger. 

Plate 31. 

Antennae of mole excepting fig. 52 of female. • 

Fig. 45. Aphyrnt luteolut. 

46. A. ttomaehom. 

47. A. flam. 

48. A. alberli. 

49. A. meaeanui. 

50. A. eruptor. 

51. Pteudaphycut angdicut. 

52. Acerophagut lexanus. 

53. AphymmUmotiomatui. 

64. A. oregonmrit. 





J6 


Antennae of Aphycus. 

For EXPLANATION OF PLATE BEE PAOE 639. 














DESCRIPTION OF TWO NEW SPECIES OF FOSSIL 
TURTLES, FROM THE LANCE FORMATION OF WYO- 
MING. 


Br Charles W. Gilmore, 

A mUlant Curator of Fossil Reptiles, United States National Museum. 


Among the fossil specimens obtained by the late J. B. Hatcher in 
the Lance formation of Wyoming, for the United States Geological 
Survey, were a number of extinct turtles. Two of these arc found to 
represent undescribed species, and they form the subject of the present 
paper. 

BAENA HAYI, new eptclet. 

Type. — No. 6728, U. S. N. M., consists of a nearly complete carapace 
and plastron. Portions of the posterior lateral margins are the only 
important parts missing. Collected by J. B. Hatcher in the year 
1890. 

Locality . — Lance Creek, Niobrara County (formerly a part of 
Converse County), Wyoming. 

Horizon . — Lance formation, Upper Cretaceous or Lower Tertiary. 

Two species, pertaining to the genus Bacna, B. hatekeri Hay and 
B. marshi Hay, have been descril>ed from the Lance formation, and 
a third species is now recognized in the present specimen, for which 
the name B. Kayi is proposed. It is named in honor of Dr. 0. P. Hay, 
of the Carnegie Institution, in recognition of his valuable contribu- 
tions to our knowledge of the fossil turtles of North America. 

The type of the species is a very complete specimen, that may at 
once be distinguished from the other species of the genus by the great 
breadth of the shell as compared with its length. It is the only 
Baena known at the present time in which the breadth exceeds the 
length. The greatest length of the carapace in a straight line is 292 
mm. ; its width is at least 320 mm. ; the height from the bottom of the 
plastron is 86 mm., but in life it was probably greater, as the plastron 
at the center is somewhat crushed in toward the carapace. 

The greatest breadth of the carapace is behind the inguinal notches. 
The posterior border is unusually broad and the lateral portions but 
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little rounded, whereas in B. halvin' ri it rounds rapidly. The median 
portion is broadly excavated. The anterior end is also rather broadly 
truncated. The nuchal region projects slightly beyond the general 
contour of the carapace. The hinder border lateral to the median 
emargination is scalloped as in the other species of the genus. Be- 
cause of the missing portions of this border the number of these scal- 
lops can not be determined. 

The course of only a few of the costal sutures can be determined; 
all others are obliterated through coossification. The sulci although 
shallowly impressed are quite clear. The ornamentation of the cara- 
pace consists of ridges and furrows. The former are short, sometimes 
straight, usually bent, or anastomosing. The general effect is much 
the same as the sculpture in Thuxcclux hisUiem Hay, described as 
resembling u shagreened leather,” though coarser in this specimen. A 
considerable area within the second vertebral scute has the surface 
smooth. The sculpture of the plastron is of the same general char- 
acter as on the carapace but finer in its pattern. 

The nuchal scute is pentagonal, wider than long, and bordered on 
either side by n small triangular first marginal, see plate 512. In this 
it resembles the nuchal legion in llama rtjxrrm, except in that species 
the nuchal is divided. The nuchal is 151 mm. long; a greatest width 
of 27 mm.; width of free border 10 nun. The second marginal is 27 
mm. long on the free border; the third 28 mm.; the fourth and fifth 
42 mm. each. 

The vertebral scutes as in all Cretaceous Bacnidae are wider than 
long. The sides of the first are parallel until they meet the marginal 
sulsus, then they turn in toward the center, thus making the scuta six 
sided as in B. antlfjua (Lambe). The sides of the succeeding ver- 
tebrals are but slightly bracket-shaped. Their principal dimensions 
will be found in the accompanying table: 


Vertebral. 

length. 

Width. 

1 

39 

01 

*) 

05 

83 

3 

89 

92 

4 

53 

78 

5 

57 

90 


Within the area of the fifth vertebral there is a decided median 
longitudinal ridge, the only indication of a carina. 

The costal scutes show nothing particularly characteristic. 

The number of marginal scutes can not be determined. The first 
marginal extends back from the border only 9 mm., the second 20 
mm., thy fifth 513 mm., the last one 31 mm. 

The plastron is relatively short with a narrow tapering anterior 
lobe and a wider truncated posterior lobe with slight emargination. 
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The total length is 253 mm. at the center. The posterior extremity 
ends 25 mm. anterior to the border of the carapace. The anterior 
end also falfs within the border of the shell. The plastron at the 
center is angularly concave but I am inclined to the opinion that 
this has been brought about by postmortem causes. The anterior 
lobe is short and narrow, much as in Baena rallom Hay, the length 
being 63 mm.; the width at the base being 92 mm.; at the gular 
sulsus 44 mm. The free borders of the anterior lobe in section are 
rounded. The thickness is about 8 nun. 

The width of the bridge 122 mm. 

The posterior lobe is 72 mm. long; 120 mm. wide at the base; at 
the femoro-anal sulsus 89 mm. wide. The contours of the converg- 
ing borders are well shown on plate 33. Immediately behind the in- 
guinal notch the thickness is 15 mm.; near the posterior extremity 
7 mm. The posterior end has a subacute border that is only slightly 
emarginated at the center. 

There arc distinct gulars and intergulars. The humero-pcctoral 
sulsus crosses to the center about on the line joining the axillary 
notches. The intergulars meet on the median line a distance of 10 
mm.; the gulars 12 mm. on the left side, 8 mm. on the right side; 
humerals about 38 mm.; pectorals 57 mm.; the anals 48 mm. The 
course of the femoral-abdominal sulsus pursues a very irregular 
course. The anal-femoral sulsus as in other species of Baena runs 
outward then backward and then outward to the border. 

On the bridge there are four large inframarginals as shown on 
plate 33, resembling somewhat those of B. hatrhen Hay in outline 
and position. 

The ventral area of the marginals is much greater than in any 
other species of the genus. 

As mentioned above, Barm hayi is distinguished at once from 
all other species of the genus by the proportions of the carapace, it 
being the only one known in which the width exceeds the breadth. 
From B . marshi this species may be distinguished by ha ving a sculp- 
tured carapace, and the wider marginal areas on the ventral surface. 
From B . haicheri it differs in the contour of the shell, being short 
and truncated at both ends, whereas B . hatcheri is relatively long, 
with a somewhat pointed anterior end. The absence of supernu- 
merary scutes lateral to the first vertebral also serves further to dis- 
tinguish it from the latter species. 

ASPIDEJRETES LANCENSIS, new apecies. 

Type . — Cat. No. 6727, U.S.N.M., consists of a considerable portion 
of the carapace, lacking a portion of the anterior border, the ninth 
pair of costals, and the ends of the forward costals of the left side. 
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Only on© small piece of the plastron present. Collected by J. B. 
Hatcher. 

Locality . — Niobrara County (formerly a part of Converse County), 
Wyoming. 

Horizon . — Lance formation, Upper Cretaceous or Lower Tertiary. 

The carapace of the type-specimen is about the size of the type of 
Aspideretes bcecheri Ilay from the same formation, but specifically 
distinct as shown by differences in the surface sculpture and in the 
arrangement of the costal and neural bones at the posterior end of 
the carapace. 

The carapace is nearly as broad as long, and if measurements were 
taken to the end of costal ribs the breadth would exceed the length. 
The length must have been close to 300 mm., the width about 205 nun. 
The shell is regularly convex from side to side. 

The lateral borders are somewhat sinuous, the hinder border 
broadly truncated and without emargination. 

The sculpture of the carapace consists of a network of rounded 
ridges inclosing irregularly rounded pits, usually without definite 
arrangement, though there is a tendency toward the outer ends of 
the median costals to dispose themselves in rows more or less parallel 
to the borders of the shell. This feature, however, is not so apparent 
as in A . foveatus (Leidy). The pits have concave bottoms, the walls 
rising gradually as in A. foveatus , but this feature would at once 
separate the present species from A . bcechcri , which has the bottom 
of the pits flat, the w alls rising abruptly. The tops of the ridges are 
always rounded in the present specimen, whereas in A. foveatus they 
are usually flat. 

Toward the free edge the pits increase slightly in size; they are 
shallower and diminish in size toward the middle, with here and 
there small areas almost devoid of sculpture. Along the costal 
sutures the pits have a tendency to elongate antcro-posteriorly. This 
feature is not constant, and where present it is always on the outer 
halves of the costals. A line 10 mm. long extends across 6 pits, and 
often 7 may be counted. 

On the outer halves of the costals, posterior to the second, are seen 
a number of prominent grooves that run from the border inward and 
forward, diagonally across the longer axes of the costals. At first 
sight they call to mind the welts observed on the costals of certain 
species of the genus Plastomenus , but a close examination shows them 
to be channel-like. The prominence of these channels is brought 
about by the widening of the parallel ridges which inclose them. 
Thin cross ridges divide the channel up into various size pits, which 
are often subrectangular in form. 

The character of these channel-lilce markings is best shown in fig. 1, 
plate 35. 
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There are seven neurals, the seventh reaching the eighth pair of 
costals, whereas in all other described species of the genus Aspi- 
dcrctcs , and Plastomenus as well, they never pass beyond the seventh 
pair and often end with the sixth. 

The first neural is octagonal, with the median anterior border 
notched for the prcncural, which is missing in this specimen. The 
succeeding neurals are hexagonal, longer than wide, with the narrow 
end forward as usual in the species of this genus. The dimensions 
of the neurals will be found in the accompanying table. 


Measurements of neurals. 


No. 

Irfmglh. 

Width. 

1 

21 

20 

9 

31 

22 

3 

31 

19 

4 

20 

19 

5 

20 

17 

6 

26t! 

13e 

7 

24 o 

13 


Bosiinittiixl' 


There we nine pairs of costal hones, the ninth pair being very 
small and are missing from the present specimen (plate 34, c. 9), but 
the sutural borders show clearly the presence of this supernumerary 
pair. The eighth and ninth pairs meet on the median line except on 
the antero-median part of the former where the seventh neural is 
slightly interposed between them. The eighth pair meets on the 
median line for a distance of 34 mm. The costal ribs project beyond 
the edge of the carapace. The sixth of the right side projects 22 mm. 
beyond the border and it lacks the tip. None of the others are so 
perfectly preserved. The ribs are moderately broad, but occupy less 
than half the width of the costal plate. Between the ribs the borders 
of the costals have a thickness of from 6 to 7 mm. ; through the rib 
they are 10 mm. in thickness. 

On the outer ends of costals three, four, and five the sculpture 
stops short of the edge leaving a narrow smooth border that re- 
duces the thickness of the costal from 2 to 3 mm. less in thickness 
than the sculptured portions. See figure 1, plate 35. 

The nuchal bone is represented by a small piece of the right end, 
which remains in position attached to the under side of the first costal, 
as shown in plate 34, n. 

The plastron is represented by two small fragments, probably per- 
taining to the hyoplastron. These show a surface ornamentation 
quite distinct from that of the carapace. It is made up of a series of 
short, raised, vermiculate ridges with intervening furrows of varying 
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lengths, and irregular direction, but seldom do they inclose pits. In 
a line 10 mm. long 8 to 10 ridges may be counted. The character of 
this sculpture is best shown in figure 2, plate 85. 

Aspideretes lanoensk is distinguished from all described species by 
the ornamentation of the carapace, the presence of nine costals, and 
by the fact that the seventh neural is in contact with the eighth pair 
of costals. 

The notch on the median anterior end of the first neural shows that 
there was a preneural, which indicates at once that the specimen can 
not be assigned to the genus Amy da, but whether it should be referred 
to Plastomeim or to Axpideret.es is not so clear. The absence of 
identifiable plastron bones makes it impossible to be sure of its 
generic affinities, but since the genus Plastomenus has not yet been 
recognized from the Lance formation I therefore refer it to the genus 
Axpideretex, until such time as the discovery of more perfect material 
will make it possible to definitely determine its generic designation. 

EXPLANATION OF PLATES. 

Plate 32. 

S«i»erlor view of the enrapnee of Baena hayi. No. 6728, U.8.N.M. Type- 
specimen, one-third natural size. 


Plate 88. 

Inferior view of the plastron of Haem hayi. No. 6728, U.S.N.M. Type- 
specimen, one-third natural size. 


Plate 34. 

Superior view of the cnrupucc of Aspidcretet lancentii. No. 6727, U.S.N.M. 
Typo-s|HH!liuen, one-third nutural size. c. 1, c. 8, costal plates one and eight; 
e. 9, notch tor the missing ninth costals ; », right end of the nuchal plate; pn, 
notch on end of the first neural for the reception of the preneural. 

Plate 86. 

Fig. 1 Distal ends of third and fourth costals of Aipideretet lancentii. No, 
6727, U.S.N.M. Type-specimen, natural size. Shows character of sculpture at 
the carapace. 

Fig. 2. Fragment of plastral bone of above specimen. Shows character of the 
sculpture of the plastron. Natural else. 
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Carapace of Baena hayi. 


For txplanation or piatc etc pagc 646. 
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Plastron of Baena hayi. 

For explanation or plate see page 646, 
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Carapace of Aspideretes lancensis. 

For EXPLANATION OF KATE BEE PAUt 646- 
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Carapace and Plastron Bones of Aspideretes lancensis. 

For explanation of plate see page 646. 



DESCRIPTION OF THREE SPECIES OF CRABS (OSA- 
CHILA) FROM THE EASTERN COAST OF NORTH 
AMERICA. 


Bv Mabt .1. Rathhitn, 

Associate in Zoology, United States National Museum . 


INTRODUCTION. 

A reexamination of the specimens of so-called OnacJUla tulnrosa 
in the United States National Museum discloses the presence of 
three species instead of one in the area extending from Cape ITatteras, 
North Carolina, to the Gulf of Mexico and the West Indies. The 
species are very closely related and their ranges overlap. Through 
the kindness of Dr. Walter Faxon and Prof. C. C. Nutting, I have 
been permitted to study nil the specimens in the Museum of Com- 
parative Zoology and the Museum of the State University of Iowa. 

CHARACTERS COMMON TO OSACHILA TUUEROSA AND IT.S ALLIES. 

Carapace octagonal. Six large protuberances: one mesogastric, 
one metagastric (paired), one cardiac, one mesobranchial (paired). 
Protuberances and lateral margins finely eroded, as if worm-eaten. 
Lobes of front separated by a deep, closed or narrow button-hole 
fissure. Antero-lalerul margin (continued toward the buccal cavity) 
finely dentate. Postero- lateral margin with four larger teeth or 
lobes, including the one at the lateral angle. Maxillipeds, sternum 
and bases of legs below, eroded. Chelipeds eroded. Upper margin 
of manus tridentute. Margins of legs thin, punctate. 

DIFFERENCES. 

0. tuberosa and antillenxin are similar in form, while the carapace 
of semilevis has the antero-laterul margin longer in proportion to 
the postero-lateral, the postero-lateral margin being therefore more 
transverse. 0 . tuberosa and antillenfiis have a small longitudinal 
protuberance between the branchial and cardiac protuberances; (K 
sfitn/Ucvis has none. 0. tubsvoso. and scmil'cv'us hnve the cardiac 
region subcircular in outline; in 0 . antUlemut this region is con- 
tinued backward in a narrowed prolongation. On either side of the 
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posterior part of the cardiac region there is a tubercle in tuberosa 
and antillensis , but not in semilem. The carapace depressions arf 
everywhere deeply eroded in antillensis , more so than the elevations; 
the depressions in tuberosa are only in part eroded, largely closely 
punctate; all the depressions in semilevis are smooth to the naked 
eye, but microscopically punctate. Frontal lobes of antiUensis 
more advanced than in tuberosa and semilevis. Antero-lateral mar- 
gin thicker in antillenm than in tuberosa or semilevis. Postero- 
lateral teeth of tuberosa triangular, the first or lateral tooth pro- 
jecting sideways beyond the antero-lateral margin, the last tooth 
rectangular, subacute, larger than the two preceding; the postero- 
lateral prominences in antillensis and semilevis are rounded lobes; 
in antillensis , the first or lateral lobe does not project sideways be- 
yond the antero-lateral margin, the last lobe is very little longer 
(from apex to base) than the third lobe, and the third lobe very 
little longer than the second ; in semilevis the first or lateral lobe is 
produced sideways equally with the adjacent antero-lateral tooth, 
the last lobe is longer (from apex to base) than the others and is 
wider than the third lobe and narrower than the second lobe. The 
abdomen of tuberosa and antillensis is deeply eroded all over, that 
of semilevis is moderately eroded along the sides and on the last two 
segments. The manus of tuberosa has the proximal tooth on the 
upper margin bifid; in antillensis the proximal tooth is tridentulate; 
in semilevis all the teeth are simple and entire. The fixed finger in 
semilevis is shorter and the dactylus more deflcxed than in tuberosa 
and antillensis. Dactyli of tuberosa and antillensis covered with a 
short, dense, feltlike pubescence, which is absent in semilevis. 

MEASUREMENTS. 


Name. 

Bex. 

(tot. No. 

Length, 

median. 

Width at 
lateral 
angle. 

Antero- 

lateral 

digtanoe. 

Postero- 

lateral 

dlstanoe. 

0. tuberosa 

mm 

8746 

18.2 

20.2 

mm 

10.2 

0. tuberosa 

Male 

46044 

8 

8.4 

■cn 

4.7 

0. antillensis . . . 

BiWtwm 

6503 

18.2 

21.2 

■EH 

11 

0. antillensis... 

Male 

6508 

11 

11.8 

■EH 

6 

0. semilevis 


17861 

11.6 

13 

■H 

6.3 


i Holotyp*. 
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OSACHILA TUBBROSA Stimpson. 

Plate 30, flK. 3. 

Oaachila tuberom Stimpson, Bull. Mus. Comp. Zool., vol. 2, 1871, p. 154. — 
A. Milne Edwards, Bull. Mus. Comp. Zool., vol. 8, 1880, p. 20 (part; 
specimen from Sombrero, 54 fathoms, only). — Smith, Ann. Kept. 
Oommr. of Fish and Fisheries for 1885 (1880), p. 030 [32]. — Rathbtin, 
Bull. Lab. Nat. Illst. State Unlv. Iowa, vol. 4, 1898, p. 290 (part.; speci- 
men from Station 24). 

Distinguished by its thin-edged postero-lateral margin armed with 
triangular teeth, the first one, which is situated at the lateral angle 
of the carapace, projecting sideways beyond the antero-lateral mar- 
gin; the fourth or last tooth prominent, larger than the two preceding. 

Carapace not eroded all over. 

Cardiac region rounded behind. 

Upper margin of palm tridentate, the proximal tooth bifid. 

Color . — Sand color with reddish cast, white below, claws and legs 
white (Henderson). 

Variations. — Stimpson says of tuberom that the lateral tooth of the 
carapace “ forms part of the branchial protuberance.” This is true 
in only two of the nine specimens examined, a female collected by 
Stimpson (No. 2994, M. C. Z.), and a larger female bearing eggs, 
from off Sand Key, Florida (No. 47955, U.S.N.M.) ; the remainder 
of the specimens have the branchial protuberance separated by more 
or less of a furrow from the lateral tooth. The separation is most 
evident in the largest specimen, a female (No. 8746, U.S.N.M). In 
most of the G smaller specimens the depressions of the carapace are 
wholly punctate, not eroded. In the single male (No. 4G044, 
U.S.N.M.) the protuberances of the carapace are smaller and the 
depressions deeper than in the female, the proximal tooth on the 
upper margin of the manus is so deeply bifid that there appear to be 
4 subequal teeth in all. (Stimpson says, “ four teeth”.) Stimpson 
also says, “ The cardiac protuberance is rounded and smaller than the 
metagastric ones.” This is not true of any specimens that I have 
seen; the cardiac protuberance may be lower but it is quite as large 
as, or larger than, the metagastric protulierances. 

LOCALITIES OF SPECIMENS EXAMINED BY THE WHITES. 

Off Cape Hatteras, North Carolina, lat. 35° 12' 30" N.; long. 
75° 05' 00" W., 48 fathoms, bottom temp. 77°, crs. gy. bk. S.; Station 
2269, U. S. Fish Comm. Str. Albatross , 1884; 1 female, Cat. No. 8746, 
U.S.N.M. 

Off Sand Key, Florida, 40 fathoms; J. B. Henderson collector; 1 
male, Cat No. 46044, U.S.N.M. 

S. by E. from Sand Key Light, Florida, G1 fathoms; J. B. Hender- 
son collector; 1 female ovig., Cat No. 47955, U.S.N.M. 



650 PROCEEDINGS OP THE NATIONAL MUSEUM. vol. BO. 

Off Key West, Florida, Sand Key Light bearing W. N. W., Key 
West Light bearing North, 60 fathoms; Biol. Exped. State Univ. 
Iowa, June 19, 1893; 1 male, 1 female, 2 young, Cat. No. 12111, Mus. 
State Univ. Iowa. 

Off Sombrero Key, Florida, 54 fathoms; IT. S. C. S. Str. Bache 
(Wm. Stimpson), Apr. 2, 5th cast; 1 female, Cat. No. 2995, M. C. Z. 
Identified by A. Milne Edwards. 

S. E. of Key West, Florida, 61 fathoms; J. B. Henderson collector; 
2 females, Cat. No. 47956, U.S.N.M. 

West coast of Florida, lat. 26° 50' 15" N. ; long. 83° 41' 30" W., 
49 fathoms, temp. 68°, fne. S. brk. Sh. ; Station 5091, U. S. F. C. Sch. 
Grampus , 1889; 2 young females, Cat. No. 15332, U.S.N.M. 

West coast of Florida, 50 fathoms; IT. S. C. S. Str. Bache (Wm. 
Stimpson) ; 1 female, Cat. No. 2994, M. C. Z. Identified by A. Milne 
Edwards. 

LOCALITIES GIVEN BY STIMPSON. 

According to Stimpson, this species was taken also at the following 
localities in the Florida Straits by the United States Coast Survey 
steamer Bibb (L. F. de Pourtales) . So far ns I know, none of the 
cotypes are extant. 

Off Carysfort Reef, lat. 25° 10' 30" N.; long. 80° 10' 45" W., 60 
fathoms, sand; Station 146 P (Cast 5), Mar. 21, 1869. 

Off French Reef, 45 fathoms; Station 143 P (Cast 2), Mar. 21, 
1869. 

Off Conch Reef, 40 fathoms; Station 142 P (Cast 1), Mar. 21, 
1869. 

West of Tortugas, lat. 24° 41' 30" N.; long. 83° 19' 00" W., 36 
fathoms, sand and shells; Station 85 P (Cast 4), Jan. 16, 1869. 

West of Tortugas, lat. 24° 42' 00" N.; long. 83° 22' 45" W., 36 
fathoms, sand, shells, und sponges; Station 86 P (Cast 5), Jan. 16, 
1869. 

OSACHILA ANTILLENSIS. new epeclee. 

Plate 96, fig. 2. 

OtochUa tuberose i A. Milne Edwabds, Bull. Mus. Oomp. Zool., vol. 8, 1880, 
p. 20 (part; all specimens, except from Sombrero). — Rath bun, Bull. 
Lab. Nat Hist State Univ. Iowa, vol. 4, 1808, p. 200 (part; specimen 
from off Havana). 

Distinguished by its cardiac region not broadly rounded behind 
but narrowed and continued backward almost to a point. 

Carapace eroded all over. 

Postero-lateral margin thick, with rounded lobes, the first or lat- 
eral lobe not projecting sideways beyond the antero-lateral margin. 

Proximal tooth on upper margin of manus tridentulate. 
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Variations . — Eighteen specimens were examined. While the 
majority of the specimens, including the two largest ones, are, as 
stated above, deeply eroded in the depressions as well as on the 
protuberances of the carapace, this is not true in all cases. One 
out of two males of equal size (No. 9508, U.S.N.M.), one male in a 
set of two, male and female (No. 2C03, M. C. Z.), one very small male 
(No. 2595, M. C. Z.), one male (No. 2731, M. C. Z.), and one female 
of good size (No. 2922, M. C. Z.) have the depressions mostly simply 
punctate. The frontal lobes, though more advanced in the full 
grown specimens than in tuberosa of the same size, are not more 
advanced when smaller specimens are compared. 

I.OCALITIE8 OF SPECIMEN H EXAMINED BY THE WBITEB. 

Off Havana, Cuba, lat. 23° 10' 31" N.; long. 82° 19' 55" W., 114 
fathoms, coral; Station 2331, U. S. F. C. Str. Albatross , 1885; 1 
female, holotype, Cat. No. 9503, U.S.N.M. 

Off Havana, Cuba, lat. 23° 10' 42" N.; long. 82°18' 24" W., 67 
fathoms, wh. Co.; Station 2334, U. S. F. C. Str. Albatross , 1885; 2 
males, Cat. No. 9508, U.S.N.M. 

Off Havana, Cuba; Biol. Exped. State Univ. Iowa, May 26, 1893; 
1 male, Cat. No. 20496, Mus. State Univ. Iowa. 

Off Frederickstadt, Santa Cruz, lat. 17° 37' 55" N.; long. 64° 54' 
20" W., 117 fathoms, B. brk. Sh., temp. 65° ; Station 132, U. S. C. S. 
Str. Blake , Jan. 5, 1879; 1 male, Cat. No. 2591, M. C. Z. ; 1 male, 1 
female, Cat. No. 2603, M. C. Z. 

Off Montserrat, lat. 16° 41' 54" N.; long. 62° 13' 24" W., 88 
fathoms, temp. 69° ; Station 156, IT. S. C. S. Str. Blake , Jan. 16, 1879; 
1 female, Cat. No. 2774, M. C. Z. 

Off Dominica, lat. 15° 32' 18" N.; long. 61° 30' 10" W., 118 
fathoms, S. brk. Sh., temp. 65°; Station 177, IT. S. C. S. Str. Blake , 
Jan. 24, 1879; 2 males, 1 female, Cat. No. 2768, M. C. Z. 

Off Dominica, lat. 15° 17' 20" N.; long. 61° 24' 22" W., 188 
fathoms, fne. S. M., temp. 63$° ; Station 192, IT. S. C. S. Str. Blake , 
Jan. 30, 1879 ; 1 female, Cat. No. 2922, M. C. Z. 

Off Barbados, lat 18° 11' 54" N. ; long. 59° 88' 45" W., 73 fathoms, 
Co. S. Sh., temp. 70|° ; Station 290, U. S. C. S. Str. Blake , Mar. 9, 
1879; 1 male, Cat No. 2595, M. C. Z. 

Off Barbados, lat. 13° 04' 12" N. ; long. 59° 36' 45" W., 76 fathoms, 
Co. brk. Sh., temp. 64f° ; Station 272, U. S. C. S. Str. Blake , Mar. 5, 
1879; 1 female, Cat. No. 2579, M. C. Z.; 1 female, Cat No. 2643, 
U.S.N.M. 

Off Grenada, lat. 11° 27' 00" N. ; long. 62° 11' 00" W., 164 fathoms, 
S. Sh., temp. 57°; Station 254, U. S. C. S. Str. Blake , Feb. 27, 1879; 
1 female, Cat. No. 2921, M. C. Z. 
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Off Grenada, lat. 11° 25' 00" N.; long. 62° 04' 15" W., 96 fathoms, 
Co. brk. Sh., temp. 58£° ; Station 258, U. S. C. S. Str. Blake , Feb. 27, 
1879; 1 male, Cat. No. 2731, M. C. Z. ; 1 male, Cat. No. 2928, M. C. Z. 

One female collected by the U. S. C. S. Blake and labeled “ Station 
272. Montserrat.” Station 272 is off Barbados, 76 fathoms. Cat. 
No. 17852, TJ.S.N.M. 

ADDITIONAL “ BLAKE ” STATIONS CITED BT A. MILNE EDWARDS. 

Station 155, same locality as Station 156, above. 

Station 232, off St. Vincent, lat. 13° 06' 45" N.; long. 61° 06' 55" 
W., 87 fathoms, Co., temp. 62°, Feb. 21, 1879. 

OSACHILA SEMILEVIS, new •peciee. 

Plate 36, flg. 1. 

Postero-lateral margin much shorter than antero-lateral. 

Carapace smooth except on elevations. 

No longitudinal elevation between cardiac and mesohranchial 
elevations. 

Postero-lateral margin thick, with rounded lobes, the first or lateral 
lobe projecting sideways equally with the adjacent antero-lateral 
tooth, the last lobe prominent. 

Teeth on upper margin of manus simple. 

Variations . — One specimen only, a rather small female, has a small 
protuberance between the mesobranchial and cardiac protuberances. 
In some cases the penultimate lobe of the postero-lateral margin is 
so shallow that it has no appearance of a lobe but only a straight piece 
of thickened margin. In the female, No. 17851, U.S.N.M., the meso- 
branchial lobe may be said to include the lateral marginal lobe, but 
this is scarcely true in the other specimens. 

LOCALITIES OF SPECIMENS EXAMINED BY THE WRITER. 

West coast of Florida, lat. 29° 14' 00" N. ; long. 85° 29' 15" W., 25 
fathoms, Co.; Station 2878, U. S. F. C. Str. Albatross , 1885; 1 female, 
holotype, Cat. No. 17851, U.S.N.M. 

West coast of Florida, lat. 26° 19' 00" N. ; long. 88° 11' 00" W., 27 
fathoms, S. Algae, temp. 68° ; Station 5108, U. S. F. C. Sch. Grampus, 
1889; 1 female, Cat. No. 18208, U.S.N.M. 

West coast of Florida, lat. 25° 84' 30" N.; long. 83° 01' 00", 27 
fathoms, fne. S. blk. Sp., temp. 68°, Station 5079, U. S. F. C. Sch. 
Grasfvpus, 1889; 1 female. Cat. No. 18204, U.S.N.M. 

EXPLANATION OF PLATE 8b. 

v Fio. L Ouachita temilevit, female, partially overgrown with bryoaoans and 
worm tube. Holotype. X2|. 

2. OSttchila anttUensis, female. Holotype. X2. 

8. OeaohHo tuberosa, female. Oat. No. 8746. X2}. 
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